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ADVERTISEMENT; 

The  scientific  publications  of  the  Natioinal  Museum  consist  of  two 
series — Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  lim- 
ited groups.  A  volume  is  issued  annually  or  of tener  for  distribution 
to  libraries  and  scientific  establishments,  and,  in  view  of  the  impor- 
tance of  the  more  prompt  dissemination  of  new  facts,  a  liimted  edi- 
tion of  each  paper  is  printed  in  pamphlet  form  in  advance.  The 
dates  at  which  these  separate  papers  ard  published  are  recorded  in 
the  table  of  contents  of  the  volume. 

The  present  volume  is  the  fifty-fourth  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  ''Special  Bulletin," 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was 
deemed  indispensable. 

Since  1902  the  volumes  of  the  series  known  as  ''Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the 
botanical  collections  of  the  Museum,  have  been  published  as  Bulletins. 

William  deC.  Ravenel, 
Administrative  Assistant  to  the  Secretary, 
in  charge  of  the  United  States  National  Museum. 

April  30,  1919. 
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CHITONS  TAKEN  BY  THE  UNITED  STATES  FISHERIES 
STEAMER  ''ALBATROSS"  IN  THE  NORTHWEST  PACIFIC 
IN  1906. 


By  S.  Stillman  Bebky, 

Scripps  Institution  for  Biological  Research^  La  JollOy  California. 


A  small  series  of  chitons  taken  in  the  course  of  the  Northwest 
Pacific  Expedition  of  the  United  States  Fisheries  Steamer  Albatross 
during  the  summer  of  1906  was  kindly  transferred  to  the  writer  by 
Dr.  Harold  Heath,  of  Stanford  University,  for  study  and  report,  and 
forms  the  subject  matter  of  the  present  paper.  Though  rich  neither 
in  species  nor  in  individuals,  the  fact  that  our  knowledge  of  the  chiton 
f aima  of  this  region  is  sUght  and  the  fortunate  circumstance  that  the 
specimens  were  kept  in  alcohol  render  the  material  noteworthy. 
The  collection  comprises  in  all  some  45  specimens.  These  are  referable 
to  11  species,  of  which  the  4  named  below  are  described  as  new: 

Lepiochdion  diomedeae,  new  species. 

Ischnochiton  (Lepidozona)  amabilis,  new  species. 

Isdmochitan  {Lepidozona)  inteffossa,  new  species. 

Ischnochiton  {Lepidozona)  pilshryanus,  new  species. 

Family  LEPIDOPLEURIDAE. 

Genus  LEPTOCHITON  Gray  1847. 

LBFTOCHITON  DIOBfEDBAE,  mw  spedM. 

Plate  1,  figs.  1-3;  plate  2. 

Description. — Shell  rather  small,  elliptical,  the  shell  and  girdle 
together  approximately  twice  as  long  as  broad.  Insertion  plates 
lacking.  Valves  moderately  elevated,  sharply  arcuate.  Anterior 
valve  with  a  concave  anterior  slope  due  to  the  apical  region  rising 
more  abruptly  than  the  slightly  flaring  marginal  region;  posterior 
margin  broadly  /^-shaped  in  outline  when  the  valve  lies  in  its  normal 
position.  Median  valves  with  small  but  sharp  and  rather  prominent . 
beaks,  their  anterior  mai^ins  only  slightly  arcuate  except  the  second 

PR0CEEDINQ8  U.  S.  NATIONAL  MUSEUM.  VOL.  64— NO.  2223. 

3343— 1&— Proc.N.M.vol.54 2  1 

Digitized  by  VjOOQ  IC 


2  PROCEEDiyOS  OF  THE  NATIONAL  MUSEUM.  vol.64. 

valve;  where  the  tegmentum  extends  well  forward  mesially.  Tail 
valve  lower  and  a  trifle  narrower  than  the  head  valve,  the  flaring 
margin  rendering  the  posterior  slope  distinctly  concave;  central  area 
mildly  convex,  the  anterior  margin  arcuate;  mucro  a  little  in  front 
of  the  center. 

Anterior  valve  with  a  sculpture  comprising  a  large  number  of 
small,  sharp,  conical  graniiles  of  ovate  outline,  very  closely  placed 
with  a  greater  or  less  quincuncial  arrangement,  so  that  there  often 
appear  evidences  of  a  secondary  ranking  of  the  granules  in  series 
obUque  to  the  lines  of  growth.  Intermediate  valves  with  distinct 
lateral  areas,  the  mesial  regions  of  the  latter  somewhat  sunken,  but 
their  anterior  margins  raised  to  form  a  pseudo-rib;  finer  sculpture  of 
lateral  areas  very  similar  to  that  of  the  head  valve;  central  areas 
everywhere  except  in  the  immediate  vicinity  of  the  beaks  covered 
with  a  copious  fine  file-hke  sculpture  of  crowded,  but  distinct  and 
rarely  overlapping  pustules  like  those  described  except  that  toward 
the  sides  they  show  a  quite  definite  arrangement  in  longitudinal  lines 
(these  hues  being  roughly  continuous  with  the  less  definite  and  more 
obhque  series  of  the  lateral  areas  in  a  manner  not  brought  out  in  the 
drawing).  The  posterior  valve  corresponds  in  sculpture  to  the 
remainder  of  the  shell  (pi.  1,  fig.  1). 

Interior  of  head  valve  simple,  but  quite  heavily  calloused  near  the 
margin.  Intermediate  valves  with  sutural  laminae  well  separated, 
broadly  triangiilar,  acute  in  front,  and  attached  beneath  the  tegmen- 
tum in  such  a  way  that  the  latter  projects  over  somewhat  at  the  base 
and  there  is  a  notch  giving  a  false  appearance  of  shtting  at  the  sides; 
anterior  sinus  broad  at  the  base,  not  quite  as  wide  as  the  adjoining 
laminae.  Posterior  valve  with  a  rather  heavy  callus  at  the  margin 
and  another  supporting  the  sutural  laminae  which  are  shorter  and 
have  more  rounded  margins  than  those  of  the  intermediate  valves 
(pi.  2,  fig.  2). 

Girdle  with  a  dorsal  armature  of  small,  closenset  spines,  usually 
very  even  in  size,  but  occasionally  both  at  the  margin  and  elsewhere 
a  few  scattered  dagger-hke  spines,  two  or  three  times  the  length  of 
the  commoner  ones,  may  be  noted  (pi.  1,  fig.  3;  pi.  2,  fig.  5).  With 
rather  frequent  exceptions  all  the  spines  show  an  outward  trend. 
No  striation  can  be  detected  with  such  magnification  as  I  have  been 
able  to  use.  The  spinelets  of  the  ventral  surface  differ  in  their  close 
palisading,  smaller  size,  more  conical  outhne,  and  even  greater  uni« 
formity  for  any  given  region  of  the  girdle  (pi.  2,  fig.  4). 

Radiila  with  large,  strongly  bidentate  second  laterals,  medianfl 
.  small  and  mushroom-hke  in  outhne,  first  laterals  small.  My  prepara' 
tion  of  the  radula  did  not  prove  satsfactory  and  the  drawing  merely 
serves  to  indicate  the  main  features  (pi.  2,  fig.  6). 
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Color  (in  alcohol)  a  light  yellowish  brown  without  motUings, 
Interior  of  valves  white. 

The  ctenidia  are  posterior  in  position  and  number  about  12  on 
each  side.  * 

Maximum  length  of  type,  15  mm.;  width,  8  mm. 

Type.—Ceit.  No.  215626,  U.S.N.M.  [S.  S.  B;  95]. 

Type^ocdlity. — Station  4967,  244-253  fathoms,  brown  mud,  etc., 
bottom  temperature  45.9^  F.,  off  Shio  Misaki  Light,  Japan. 

Remarks. — ^This  little  species  is  fairly  large  for  a  Lepidopleurus,  but 
offers  no  particularly  striking  characters.  The  three  recognizable 
Japanese  members  of  the  genus,  L.  Tiakodaiensis  Thiele,  L.  japonica 
Thiele,  and  L.  assimilis  Thiele,  are  all  from  much  shallower  water  and 
differ  entirely  in  the  possession  of  broad,  striated  girdle  scales  Uttle 
resembling  the  smooth,  narrow  spinelets  of  the  present  form.  The 
radula  of  the  latter  is  also  distinctive,  possibly  showing  most  resem- 
blance to  that  of  L,  Tiokodatensis  as  figured  by  Thiele.  - 

Family  CALLOCHITONIDAE. 

GeiiiiB  TONICELLA  Carpenter,  1873. 

TONICELLA  SUBMARMOREA  (Middendorff,  1846). 

1846.  Chiton  m&man7ior«tM Middendorff,  Bull.  Phya.-lCath.)  Acad.  Sci.  Peters- 
burg, vol.  6,  No.  8. 

1848.  Chiton  tubmannoreiu  Middendorff,  Mem.  Acad.  Sci.  St.  Petersburg,  vol. 
6,  p.  98. 

1886.  Tonieella  suhmarmorea  Daix,  Proc.  U.  S.  Nat.  Mus.,  vol.  9,  p.  210. 

1892.  Tonieella  gubmarmorea  Pilsbrt,  Man.  Conch.  (1),  vol.  14,  p.  42,  pi.  10, 
figs.  16-24. 

Three  specimens  were  taken  between  tides  at  Nikokki,  Bering 
Island,  June  15, 1906  [S.  S.  B.  116].  Two  of  these  are  entered  as  Cat. 
No.  215626,  U.S.N.M. 

The  species  has  aU-eady  been  recorded  from  Bering  Island  by  Dall, 

Genus  SCHIZOPLAX  Dall  1879. 

SCmZOPLAX  BRANDTn  (Middeiidorff,  1847). 

1848.  Chiton  BrandtU Middbnoorff,  Mem.  Acad.  Sci.  St.  Petersburg,  vol.  6,  p.  128. 

1848.  Ckiton  Brandtii  Middendorff,  Bull.  Phys.-Math.,  Acad.  Sd.  St.  Peters- 
burg, vol.  6,  No.  8,  pp.  117-118. 

1879.  Sekizoplax  Brandtii  Dall,  Proc.  IT.  S.  Nat.  Mus.,  vol.  1,  pp.  2,  296,  328,  pi. 
1,  fig.  8  (dentition). 

1884.  Sekizoplax  brandtii  Dall,  ProNC.  XT.  S.  Nat.  Mus.,  vol.  7,  p.  344. 

1892.  Schizoplax  brandtii  Pilsbrt,' Man.  Conch.  (1),  vol.  14,  p.  47,  pi.  11,  figs. 
32-37. 

One  specimen  taken  between  tides  at  Nikolski,  Bering  Island,  June 
15,  1906[S.S.B.  117]. 
The  species  has  already  been  listed  from  Bering  Island  by  Dall. 
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Family  ISCHNOCHITONIDAE. 

Genus  ISCHNOCHTTON  Gray,  1847. 

Subgenus  Ischnoradsia  Shuttleworth,  1853. 

ISCHNOCHITON  (ISCHNORADSU)  ALBRECHTI  (Schrenck,  IMS). 

Plate  1,  figs.  4-5;  plate  3,  figs.  1-2. 

1863.  Chiton  Albrechti  Schrenck,  Bull.  Phys.-Math.,  Acad.  Sd.  St.  Petersburg, 

vol.  5,  p.  511. 
1867.  Chiton  Albrechti  Schrenck,  Reiaen  u.  Forsch.  Amur-Lande,  vol.  2,  ZooL, 

p.  283,  pi.  13,  figs.  7-17. 
1892.  l9chnoch\ton  {Ischnoradsia)  albrechti  Pilsbry,  Man.  Conch.  (1),  vol.  14,  p. 

147,  pi.  19,  figs.  70-74. 

Material. — This  fine  chiton  is  represented  in  the  collection  by  two 
large  alcoholic  specimens  IS.  S.  B.  83],  taken  at  Mororan,  Island  of 

Yesso,  Japan,  July  6,  1906, 
dining  one  of  the  shore  ex- 
peditions. One  of  these  is 
entered  as  Cat.  No.  215627, 
U.S.N.M. 

Remarks. — The  shell  and 
girdle  characters  have  been 
well  described  by  Pilsbry, 
but  figures  of  the  radula  are 
now  given  for  the  first  time 

FIO.  l-ISCHNOCHTTON  ALBHECHTI  I88J.  FOBTION  OF  OIBDLE       ^P^'    ^>  %•  2)  .        ThC  latter  is 
SSEN  FROM  ABOVX;  CAMERA  DRAWING  FROM  A  MOUNT  IN      WOll    deVeloped    in    this   Sp>e- 

balsam;  X  28.  ^j^^   ^^Q  powerful  second 

laterals  being  armed  with  a  strong,  long,  entire  cutting  edge,  and  the 
third  laterals  having  a  conspicuous  basal  process. 

Even  in  the  valves  of  a  single  individual  great  variation  appears 
in  the  number  of  insertion  plates.  The  specimen  dissected  shows 
the  following  formula:  Anterior  valve,  17;  intermediate  valves,  re- 
spectively, 2-3,  2-2,   1-2,  2-2,  2-3,  2-3;  posterior  valve,  13  sUts. 

The  branchiae  number  47-49  on  each  side,  extending  practically 
the  entire  length  of  the  foot. 

ISCHNOCHTrON  (ISCHNORADSU)  HAKODADENSIS  Carpenter,  1892. 
Plate  1,  figs.  6-7;  plate  3,  figs.  3-5;  plate  4,  figs.  1-3. 
1892.  IschnochUon  {Ischnoradsia)  hakodadensis  Pilsbry,  ex  Carpenter  MSS.,  Man. 

•    Conch.  (1),  vol.  14,  p.  147,  pi.  19,  figs.  64-66. 
?1910.  IschnochiUm  hakodadensis  Thible,  Revis.  Syst.  Chitonen,  vol.  2,  pp.  Ill, 
112,  pi.  8,  fig.  44  (dentition). 

A  medium-sized  chiton  oflPering  several  quite  puzzling  features  was 
taken  rather  abundantly  by  the  shore  expeditions  of  the  Albatross 
both  at  Hakodate,  Japan,  and  at  Mororan,  a  port  somewhat  farther 
to  the  north.  The  specimens  exhibit  great  variability,  not  only  in 
color,  but  in  the  number  of  radial  riblets  (from  5  to  11)  and  marginal 
slits,  but  after  much  study  I  am  imable  to  do  othe^^e^than  refer  the 
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entire  series  to  /.  hdkodadensia.  Not  only  was  Carpenter's  original 
material  from  Hakodate,  but  a  considerable  degree  of  variation  simi- 
lar in  character  to  that  remarked  upon  is  recognized  in  the  excellent 
description  by  Pilsbry,  while  furthermore  the  mounted  radulae  taken 
at  random  from  the  material  before  me  show  very  httle  variation. 

Superficially  the  shell  of  /.  hakodadensis  is  so  generally  similar  to 
that  of  /.  aJbrechti  that  I  was  not  prepared  for  the  striking  differences 
to  be  f  oimd  in  their  radulae.  Although  seemingly  a  much  less  power- 
ful affair  than  the  strong  radula  of  alireckti,  that  of  the  present  spe- 
cies is  in  many  respects  so  much  more  comphcated  that  I  have  not 
yet  been  able  satisfactorily  to  elucidate  all  its  details,  nor  can  I  secure 
preparations  offering  a  reasonable  coincidence  with  the  sketches  of 
two  of  the  teeth  given  by  Thiele.  The  latter  divergence  is  possibly 
explicable  on  the  assimxption  that  the  specimens  which  we  have  inde- 
pendently referred  to  the  same  species  are  not  really  conspecific. 
Here  the  major  laterals  are  stron^y  bicuspid,  with  the  inner  cusp 
conspicuously  the  larger  and  longer,  and  bear  a  conspicuous  wing- 
like expansion  just  below  the  crown  but  so  narrowly  attadied  at  its 
base  and  hence  so  easily  broken  away  that  it  is  not  always  readily 
observable  in  dissected  radulae  and  therefore  does  not  show  in  most 
of  my  camera  sketches  (pi.  3,  figs.  4,  5). 

The  valves  of  one  of  the  specimens  from  Hakodate  are  sUtted  as 
follows:  Anterior  valve,  19;  intermediate  valves,  respectively,  2-2, 
3-3,  2-2,  2-2,  2-3,  2-2;  posterior  valve,  16  sUts;  interior  bluish  or 
brownish  white.  A  Mororan  specimen  shows  the  formtila:  Anterior 
valve,  14;  intermediate  valves,  3-2,  2-3,  3-3,  3-3  (or  4?),  2-2,  2-3; 
posterior  valve,  14  sUts;  interior  deep  slate  blue. 

The  beautiful  zigzag  sculpture  of  flattened  overlapping  pointed 
pustules,  wtdch  covers  the  central  areas  of  young  specimens,  is 
usually  eroded  to  the  pitted  appearance  characteristic  of  the  adults. 
It  should  be  added  that  the  girdle  scales  of  my  specimens  seen  in  situ 
from  above  under  a  relatively  high  magnification  are  very  weakly 
striate,  not  smooth,  as  described  by  Pilsbry,  though  in  some  of  my 
mounted  preparations  the  striae  are  almost  impossible  to  distin- 
guish (pL  1,  fig.  7;  pL  3,  fig.  3). 

The  ctenidia  number  28-32  on  each  side. 

Material  examined. 


No. 


II. 
9  . 


LocaUty. 


Collector. 


Hakodate,  Japan. 
Mororan,  japan.. 


AlbAtross,  1906  . 
do 


Author's  . 
register.  ' 


Itoseom  nttmber. 


W 


Cat.  No.  215629,  U.S.N.M. 
Cat.  No.  215628,  U.S.N.M. 


Subgenus  LBPnx>Z0NA  Pilsbry,  1892. 

Primarily  because  of  certain  differences  observed  in  the  radulae, 
Thiele  removes  the  Lepidozona  group  of  chitons  from  Ischnochiton, 
and  this  accompUshed  finds  no  recourse  except  to  unite  them  bodily 
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with  CaUigtochiton.  With  such  a  disposition  of  the  group  the  inves- 
tigations which  I  have  thus  far  made  do  not  lead  me  to  concur,  even 
though  I  can  as  yet  suggest  no  better  arrangement.  It  would  not 
be  surprising  if  LepidozorM  should  later  on  require  elevation  to  generic 
rank,  but  for  the  present  it  is  perhaps  best  to  leave  it  where  originally 
placed  by  Pilsbry. 


ISCHNOCmTON  OBPmOZONA)  AMABIUS,  mw  i 

Plate  3,  figs,  e-7;  plate  4,  figs.  4-7;  plate  5;  figs.  1-4. 

Description. — ^Animal  small,  elevated,  rather  elongate;  maximum 
transverse  diameter  about  three-fifths  the  length,  or  of  shell  alone 
about  two-fifths  the  length. 

Anterior  valve  rounded,  conical;  its  frontal  slope  nearly  straight, 
becoming  slightly  convex  on  the  sides.  Interior  smooth,  marked  by 
about  12  sharp  radial  lines  exactly  corresponding  to  the  slits  at  the 
margin;  teeth  slightly  roughened  at  the  edge  and  with  rather  coarse 
vertical  striations  on  their  outer  surfaces  (pi.  6,  figs.  1-2). 

Median  valves  elevated,  beaked  very  slightly  or  even  scarcely  at 
all,  the  slopes  distinctly  convex.  Sutural  laminae  short  and  broad, 
the  shallow  sinus  bridged  by  a  short,  delicate,  slightly  concave  plate, 
barely  nicked  at  the  margin  to  form  about  8  very  delicate  squarish 
teeth;  converging  striations  or  lines  corresponding  in  position  to  the 
slits  continue  back  through  the  substance  of  the  shell,  the  exact 
number  of  both  slits  and  lines  being  often  extremely  difficult  to 
determine,  though  the  niunber  appears  to  become  considerably  less 
in  the  more  posterior  valves.  Eaves  spongy  and  quite  short  (pi.  5, 
figs.  1-3). 

Posterior  valve  with  a  rather  depressed,  yet  conspicuous,  mucro ; 
posterior  region  flattened,  its  slope  concave  (pi.  5,  fig.  4);  side 
slopes  convex;  sutural  plates  and  intermediate  plate  similar  to  those 
of  the  middle  valves,  except  that  there  are  only  about  half  as  many 
slits  and  lines  as  in  the  latter.  The  lines  radiating  from  the  mucro 
to  the  posterior  slits  are  practically  indistinguishable.  The  hinder 
margin  is  thickened  and  the  central  region  shows  a  curious,  much 
branched,  triangular  callus  (pi.  5,  fig.  2). 

Anterior  valve  with  12,  intermediate  valves  with  1-1,  posterior 
valve  with  11  slits. 

Entire  surface  of  shell  closely  and  rather  heavily  granulose.  An- 
terior valve  otherwise  smooth  at  the  apex,  but  ornamented  below 
by  33-40  low  radial  ribs  having  shallow,  not  sharply,  incised  grooves 
between;  some  ribs  slightly  bifurcating  or  otherwise  rendered  indis- 
tinct, but  typically  bearing  a  series  of  5  or  6  separate  sharply  ele- 
vated pustules;  the  last  series  of  pustules  (4-8)  on  each  side  project- 
ing like  teeth  from  the  valve  margin.  Intermediate  valves  with 
lateral  areas  sculptured  like  the  anterior  valve,  the  6  or  7  low  ribs 
usually  bearing  3-8  pustules  each,  and  the  posterior  series  of  5-6 
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pustules  projecting  as  dentations  past  the  valve  margin;  central 
areas  ornamented  by  some  22  (valve  7)  to  26  (valve  4)  nodulose 
ribs,  for  the  most  part  slightly  curved  toward  the  jugimi,  connected 
by  a  series  of  much  fainter  and  more  irregular  crossbars,  the  entire 
complex  becoming  reduced  to  a  scarcely  regular  reticulum  over  the 
jugal  tract.  Posterior  valve  with  central  and  posterior  areas  clearly 
marked,  their  sculpture  closely  similar  to  that  of  the  intermediate 
valves;  posterior  area  with  some  18-24  pustulose  radiating  ribs,  from 
which  the  pustules  seem  very  often  to  be  rubbed  away  (pi.  4,  fig.  7). 

Girdle  wide,  averaging  about  one-fourth  the  width  of  the  median 
valves.  Dorsal  scales  translucent,  scarcely  imbricating,  strongly 
convex,  the  convexity  directed  obliquely  outward  and  forward  (ex- 
cept in  the  posterior  region),  and  arranged  with  a  fair  degree  of 
definiteness  in  oblique  lines;  variable  in  size,  the  largest  occurring  a 
short  distance  from  the  shell,  the  smallest  at  the  margin;  all  dis- 
tinctly ribbed-striate  on  the  upper  convexity,  the  nimiber  of  striae 
being  generally  about  7  to  10  on  the  larger  scales  (pi.  4,  figs.  5-6). 
Maj^inal  scales  minute,  transparent,  delicate,  spiniform,  finely 
striate,  but  a  few  smooth,  needle-like  spines  now  and  then  appearing 
among  them.  Ventral  scales  similar  to  the  mai^inal,  but  elongate 
rectangular,  and  ranked  in  closely  placed  transverse  series  (pi.  3, 
fig.  6). 

Color  of  shell  in  alcohol  a  warm  orange  brown,  heavily  mottled, 
and  variegated  with  both  darker  and  lighter  tints.  Girdle  with 
alternate  bands  of  orange  brown  and  tan.  Ventral  surface  a  light 
pinkish  tan.    Interior  of  shell  grayish  pink  with  lavender  clouding. 

The  radula  has  strong  bidentate  major  laterals  (pi.  3,  fig.  7),  but 
its  further  details  have  not  yet  been  successfully  worked  out. 

Ctenidia  about  28  on  each  side,  extending  to  a  point  nearly  opposite 
the  middle  of  the  third  valve. 

Length  of  entire  animal  (type-specimen)  21,  of  shell  19  nun.; 
width  of  same  12.25,  of  shell  7.5  nmi.;  maximum  width  of  girdle, 
2.5  nmi. 

IVpe.— Cat.  No.  215630,  U.S.N.M.  [S.  S.  B.  112]. 

Typerhcaiity. — Station  4808,^  47  fathoms;  bottom  of  sand,  shells, 
and  coarse  gravel;  off  Cape  Tsiuka,  Japan;  July  16,  1906  (three 
specimens). 

Remarks. — This  very  attractive  species  seems  chiefly  character- 
ized by  the  ruddy  tones  of  its  prettily  maculated  color  scheme,  the 
very  weakly  dentate  sinus,  the  bidentate  major  laterals  of  the  radula, 
and  the  small,  little  crowded,  strongly  ribbed  girdle  scales.  The 
sculpttuing  of  the  central  areas  considerably  resembles  that  of  the 
following  species,  but  here  the  longitudinal  riblets  are  narrower, 
rougher,  and  have  interspaces  distinctly  wider  than  the  ribs,  differ- 
ences which  are  not  shown  well  in  the  figures.    A  brief  comparison 

&  Th*  staUim  nnmbar  appMrins  on  the  orlgtel  ipeoiiii«n  labd  Is  47^^ 
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with  such  of  the  described  forms  as  seem  nearest  allied  is  given  in 
the  course  of  our  discussion  of  the  next  species. 


ISCHNOCHrrON  (LEPmOZONA)  INTERFOSSA,  new  i 

Plate  3,  figs.  8-9;  plate  5,  figs.  6-8;  plate  6,  figs.  1-4. 

Description. — Animal  small,  elevatedi  rather  elongate,  the  sides 
often  nearly  straight;  maximum  diameter  about  three-fifths  the 
length,  or  of  shell  alone  less  than  half  the  length. 

Anterior  valve  rounded,  conical,  its  slope  very  slightly  convex. 
Interior  smooth,  marked  by  delicate  lines  radiating  toward  and  in 
correspondence  with  the  mai^inal  sUts;  teeth  slightly  roughened  at 
the  edges,  their  outer  surfaces  faintly  striate  (pi.  5,  figs.  5-6). 

Median  valves  elevated,  beaked,  rather  sharply  carinate,  their 
slopes  very  slightly  convex.  Sutiural  laminae  broad;  inner  margins 
of  same  rather  abrupt,  anterior  margins  rounded  and  sloping  off 
more  gradually  toward  the  sides;  connected  across  the  sinus  by  a 
short,  delicate,  weakly  denticulate,  concave  plate,  the  minute  sUts 
separating  the  denticles  continuing  back  into  the  shell  as  distinct 
incised  lines,  the  niunber  of  these  being  uniformly  8.  Eaves  spongy 
and  quite  short  (pi.  5,  figs.  5-7). 

Posterior  valve  with  conspicuous'  mucro  situated  a  little  in  front 
of  the  middle;  posterior  slope  nearly  straight  (pi.  5,  fig.  8).  Sulural 
laminae  and  intermediate  lamina  similar  to  those  of  the  preceding 
valves,  except  that  there  are  9  or  10  of  the  incised  lines.  Sinoilar 
lines  radiate  from  the  region  of  the  mucro  to  the  posterior  slits. 
There  is  a  low,  semicircular,  rounded  callus  near  the  margin  above 
the  slightly  roughened  insertion  teeth  (pi.  5,  fig.  6). 

Anterior  valve  with  11,  intermediate  valves  with  1-1,  posterior 
valve  with  10  slits. 

Entire  surface  of  shell  very  finely  granulose.  Anterior  valve  with 
immediate  apex  smooth;  elsewhere  with  from  24-34  low,  rounded, 
radial  ribs,  separated  by  shallow  but  rather  sharply  cut  grooves; 
the  ribs  rarely  showing  a  tendency  to  bifurcation,  and  typically 
ornamented  with  a  series  of  some  6-8  separate,  sharply  elevated, 
round  pustules,  the  posterior  series  on  each  side  containing  fewer 
pustules  (4-6)  a  little  larger  than  the  others  and  projecting  like  denti- 
cles past  the  margin  of  the  valve.  Intermediate  valves  with  lateral 
areas  sculptured  like  the  anterior  valve,  the  3-4  low  ribs  intergrooved 
as  above,  and  bearing  2-3  pustules  each,  a  series  of  4-5  larger  pustules 
occurring  along  the  valve  margin;  central  areas  ornamented  by  some 
20  (valve  7)  to  24  (valve  4)  straight  or  slightly  curved,  faintly  nodu- 
lose, longitudinal  riblets  on  each  side,  these  riblets  connected  by 
slightly  smaller  and  less  regular  transverse  crossbars  in  such  a  man- 
ner that  in  some  lights  the  surface  appears  reticulate,  in  others  as 
though  cut  into  lines  of  small  square  pits  which  become  more  irregu- 
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lar  where  the  ribs  curve  over  the  jugal  tract.  Posterior  valve  with 
posterior  and  central  areas  very  sharply  delimited  by  a  nearly  staraight 
line,  the  scu^ture  corresponding  to  that  of  the  intermediate  valves; 
posterior  area  with  about  20-24  radiating  pustulose  ribs  (pi.  6,  fig.  2). 

Girdle  wide,  averaging  about  a  quarter  the  width  of  the  median 
valves.  Dorsal  scales  translucent,  strongly  convex,  loosely  imbricat- 
ing, th^  convexities  as  a  rule,  except  in  the  posterior  r^on,  directed 
obliquely  outward  and  forward  (pi.  6,  fig.  4);  variable  in  size,  but 
largest  near  the  shell,  becoming  exceedingly  small  At  the  outer  mar- 
gin, while  a  few  scales  laiger  than  their  immediate  neighbors  and  of 
a  more  opaque  whitish  color  occur  scattered  with  no  apparent  regu- 
larity among  the  others.  Mounted  in  balsam  some  of  the  smaller 
scales  show  a  faint  striation,  but  the  larger  appear  ahnost  perfectly 
smooth.  Marginal  armature  comprising  quite  numerous,  very  min- 
ute, finely  striate,  conical,  transparent  spines,  with  a  few  scattered 
needle-like  spines  among  Ihem.  Ventral  soaks  minute,  rectangular, 
rod-like,  very  closely  ranked  in  transverse  series  (pi.  3,  %.  8). 

Color  of  shell  in  alcohol  a  light  grayish  tan,  faintly  motUed  with 
cloudings  of  a  ruddier  tone.  Girdle  pale  above,  with  indistinct  sutu- 
ral  bands  of  a  darker  shade.  Entire  ventral  surface  of  animal  and 
girdle  a  light  pinkish  tan.  Interior  of  shell  creamy,  shading  to  warm 
tones  of  pink  and  salmon  in  the  deeper  regions. 

Radula  with  strong,  unicuspid  major  laterals,  winged  minor  laterals, 
and  well  developed,  fan-shaped  rhachidian  teeth  (pi.  3,  fig.  9). 

Otenidia  about  28  on  each  side,  extending  forward  to  the  second 
valve. 

Length  of  entire  animal  (type-specimen)  21,  of  shell,  18.6  mm.; 
width  of  same  12.5,  of  shell  8  mm.;  maximum  width  of  girdle,  2.5  mm. 

Type.— Chi.  No.  215631,  U.S.N.M.  [S.  S.  B.  115]. 

Tffpe-lccaUty. — Station  4808,*  47  fathoms;  bottom  of  sand,  shdls, 
and  coarse  gravel;  ofi^  Ca}>e  Tsiuka,  Japan;  July  16, 1906  (three  speci- 
mens). 

Remarks. — /.  interfassa  is  a  very  neat  appearing  little  species  and 
apparently  a  typical  Lepidoztma.  Though  much  resembling  the  pre- 
ceding species  in  form  and  sctdptxu*e,  the  color  alone  is  sufficient  for 
preliminary  separation  of  the  specimens,  while  a  more  minute  exam- 
ination reveals  numerous  diff^ences.  The  special  featiu'es  are  the 
large,  smooth,  whitish  dorsal  scales  of  the  girdle;  sharply  angled 
jugum;  beaked  valves;  sharply-cut  grooves  between  the  ribs  of  the 
anterior  valve  and  lateral  areas;  the  number  of  these  ribd;  and  the 
very  regular,  basket-like  sculpturing  of  the  central  areas,  the  longi- 
tudinal riUets  being  distinctly  wider  than  the  intervening  spaces. 

Of  allied  species  /.  cultratus  Carpenter,  according  to  PUabry's 
description,  dMfers  from  both  /.  amabUis  and  /.  interfossa  in  having 

>  These  specimens  were  originally  in  the  same  vial  as  those  of  I.  amabilis,  so  that  herf  also  the  station 
number  on  the  label  requires  correction.  ^  t 
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but  4  ribs  (separated  by  rather  acute  interstices,  as  in  irUerfasmi) 
on  the  lateral  areas,  13  on  the  anterior  vahre,  and  but  16  narrow  rib- 
lets  on  the  central  areas,  the  latter  connected  by  irr^ular  wrinkles 
rather  than  transverse  bars.  The  anterior  valve  has  only  8  slits,  and 
the  convex,  nondentate  sinus  of  the  remaining  valves  is  also  distinctive 
if  correctly  observed.  The  dorsal  girdle  scales  are  said  to  be  weakly 
striate. 

/.  crcUiculatus  (Gould)  differs  from  both  the  AlbcUraas  species  in 
the  far  more  numerous  riblets  of  the  lateral  areas  ('^8-10"),  and  of 
the  anterior  valve  ("about  50"))  the  minute  latticing  of  the  central 
areas,  and  the  fact  that  the  teeth  of  the  head  valve  are  said  to  be 
"distinctly  notched  or  nicked  at  the  edges  and  deeply,  coarsely 
grooved  outside."    The  girdle  scales  are  described  as  striate. 

/.  coreanicus  (Adams  and  Reeve)  is  insufficiently  known  and  hence 
not  liable  to  comparison  with  the  above  species  in  any  certain  fashion 
at  the  present  time,  though  Pilsbry  ^  has  su^ested  a  possible  identity 
with  /.  craticvlahis. 

The  only  other  Lepidozona  which  I  can  find  to  have  been  recorded 
from  this  region  is  /.  mertensii  (Middendorff),  a  much  more  coarsely 
sculptured  species,  with  which  none  of  the  Albatross  forms  are  likely 
to  be  confounded. 

ISCHNOCmrON  (LBPIDOZONA)  PILSBBTANUS*  mw  ipMiefc 

Plate  6,  figB.  5-9;  plate  7. 

Description. — ^Animal  small,  elevated,  the  sides  only  slightly  con- 
vex; maximum  transverse  diameter  a  little  less  than  half  the  length, 
or  of  shell  alone  about  three-sevenths  the  length. 

Anterior  valve  rounded,  conical,  its  slope  straight  in  front,  becom- 
ing slightly  convex  on  the  sides  (pi.  7,  fig.  1).  Interior  smooth, 
marked  with  a  series  of  about  13  delicate  radiating  lines  correi^ond- 
ing  to  the  marginal  slits;  teeth  beveled,  slightly  rugdse  at  the  edges 
and  obscurely  and  irregularly  striate  outside  (pi.  7,  fig.  2). 

Median  valves  elevated,  not  beaked,  high  arched,  sharply  angled  at 
the  jugum,  the  side  slopes  nearly  straight  or  very  slightly  convex. 
Sutural  laminae  short  and  broad;  connected  across  the  sinus  by  a 
delicate,  scarcely  projecting,  very  weakly  dentate  plate,  the  outline  of 
the  latter  varying  from  strongly  convex  in  the  second  valve  to  slightly 
concave  in  the  more  central  valves,  and  showing  apparently  but  about 
8  slits,  though  there  are  some  10-12  of  the  incised  lines  which  ordi- 
narily correspond.     Eaves  short,  relatively  solid  (pi.  7,  figs.  1-4). 

Posterior  valve  with  mucro  nearly  median;  posterior  slope  strongly 
concave;  sutural  laminae  as  described  above,  the  minute  slits  and 
lines  each  about  8  in  number;  similar  lines  radiate  from  the  mucro 


1  Man.  Conch.,  voL  U,  p.  85. 
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region  to  the  posterior  slits,  the  concavity  of  the  macro  forming  the 
base  of  a  low  V-shaped  callus  extending  forward;  insertion  teeth 
irr^^arly  roughened  at  mai^in  (pi.  7,  figs  2,  5). 

Anterior  valve  of  paratypewith  13  slits;  intermediate  valves  with 
2-2,  1-1,  1-1,  1-2,  2-2,  2-2  slits;  posterior  valve  with  13  slits. 

Entire  surface  of  shell  rather  closely,  heavily  granulose.  Anterior 
ralve  ornamented  with  many  narrow  radiating  ribs,  their  total 
number  about  55  at  the  mai^in,  but  becoming  fewer  and  finally 
almost  obsolete  toward  the  apex,  said  ribs  for  the  most  part  broken 
into  a  close  set  series  of  perhaps  20  low,  distinct,  rounded  pus- 
tules, the  latter  often  somewhat  worn,  and  the  posterior  series  larger 
and  fewer  (about  12)  but  so  nearly  obsolete  as  barely  to  dentate 
the  mai^in;  interspaces  shallow  and  imgrooved.  Intermediate- 
valves  with  lateral  areas  slightly  elevated  and  sculptured  as  above, 
the  pustulose  ribs  5-7  in  number,  and  with  a  series  of  some  7-10 
lai^er,  but  more  obsolete,  pustules  bordering  the  posterior  mai^; 
c^itral  areas  with  20  (valve  7)  to  26  (valve  4)  pustulose  riblets  on 
each  side,  usually  a  little  narrower  than  their  interspaces,  the  pustules 
small  but  distinct  and  coinciding  with  the  lines  of  growth  so  as  to 
appear  grouped  in  squares,  though  lisually  the  transverse  connecting 
ridges  are  very  faint  if  present  at  all;  both  ribs  and  pustules  obsolete 
over  the  jugal  tract.  Posterior  valve  with  posterior  and  central 
areas  sharply  delimited,  the  mucro  forming  an  obtuse  angle  in  their 
boundary;  sculpture  as  above,  the  posterior  area  with  30-35  radiating 
pustulose  ribs  similar  to  those  of  the  lateral  areas  (pi.  6,  fig.  7). 

Girdle  wide,  avenging  about  one-foxu'th  the  width  of  the  median 
valves.  Dorsal  scales  translucent,  rather  small,  crowded,  closely 
imbricate  (pi.  6,  fig.  8),  their  convex  surfaces  very  finely  ribbed- 
striate,  the  numerous  (12-18)  riblets  being  so  delicate  that  the  scales 
appear  smooth  under  low  magnifications  (pi.  6,  fig  9;  pi.  7,  fig.  6). 
Marginal  scales  small,  partly  needle-like,  partly  robust  spiniform, 
the  latter  finely  striate  (pi.  7,  fig.  6). 

Color  of  shell  in  alcohol  a  light  tan  with  scattered  dark  red-brown 
spots  on  the  central  areas  and  more  numerously  along  the  jugum, 
where  they  blend  to  form  conspicuous  triangular  maculations. 
Girdle  tan  above,  but  darker  and  duller  in  tone  than  the  groimdwork 
of  the  shell  and  very  indistinctly  mottled  with  brown.  Ventral 
surface  of  animal  and  girdle  a  light  tan.  Interior  of  shell  a  pale 
flesh  color,  some  of  the  valves  showing  a  narrow  bipwnish  ray  on 
each  side  of  the  jugum. 

The  radula  has  strongly  bicuspid  major  laterals,  minutely  winged 
minor  laterals,  and  fan-shaped  rhachidian  teeth  (pi.  7,  fig.  7). 

Ctenidia  about  30  on  each  side,  extending  forward  to  the  second 
valve. 
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Length  of  entire  animal  (typo-specimen)  24,  of  shell  22  mm.; 
width  of  same  13,  of  shell  9  mm.;  maximmn  width  of  girdle,  2.7  mm. 

Type.—CB.L  No.  215632,  U.S.N.M.  [S.  S.  B.  118]. 

Type-locdlity. — Station  4810;  195  fathoms;  bottom  of  fine  gray 
sand;  bottom  temperature  44.7°  F.;  off  Cape  Sirakami,  Japan;  July 
16,  1906  (two  specimens). 

Remarks. — ^This  handsome  species  is  well  characterized,  the  only- 
one  apparently  requiring  comparison  with  it  being  the  /.  crcUieuiatus 
of  Gould,  but  the  latter  is  a  more  heavily  granulose  species  and 
should  be,  according  to  the  figures  given  by  Pilsbry  in  his  Manual, 
quite  easy  to  distinguish.  The  special  features  of  /.  pilshryanus 
seem  to  be  in  brief  as  follows: 

1,  the  pale,  tawny  coloration. 

2,  the  sharply  arched,  elevated  shell. 

3,  the  sculpture  of  numerous  finely  granulose  riblets  prevailing 
nearly  all  over  the  shell,  and  the  arrangement  of  the  pustules  in 
squares  without  interlatticing  on  the  central  areas. 

4,  the  reduplication  of  teeth  and  slits  in  many  of  the  intermediate 
valves. 

5,  the  numerous  insertion  slits  (13)  in  each  of  the  terminal  valves. 

6,  the  crowded,  closely  imbricating,  very  finely  ribbednstriate 
dorsal  scales. 

The  dedication  of  this  species  to  Dr.  Henry  A.  Pilsbry  will  require 
no  apology  to  students  of  the  group. 

Family  MOPALIIDAE. 

Genus  PLACIPHORELLA  Carpenter,  1878. 

PLAdPHORELLA  STIMPSONI  (Gould,  1859). 

Plate  8,  figs.  1-2;  plate  9. 

1859.  Chiton  (Molpalia)  stimpsoni  Gould,  Proc.  Boat.  Soc.  Nat.  Hist,  vol.  7, 

p.  161. 

1860.  Chiton  (Molpalia)  stimpsoni  Gould,  Otia  Oonch.,  p.  118,  [fide  Dall]. 
1886.  Plaeiphorella  stimpsoni  Dall  (part),  Proc.  U.  S.  Nat.  Mus.,  vol.  9,  p.  210. 
1892.  Plaeiphorella  stimpsonii  PiLaBRT,  Man.  Conch.  (1),  vol.  14,  p.  307,  pi.  62, 

figs.  84-87. 

Material. — ^The  Albatross  expedition  took  two  specimens  of  this 
species  between  tides  at  Hakodate,  Japan  [S.  S.  B.  93]. 

Remarks. — I  can  add  little  to  the  excellent  description  given  of 
the  apparently  somewhat  variable  shell  characters  by  Pilsbry,  but 
the  preservation  of  the  specimens  in  alcohol  renders  possible  a  few 
additional  observations  on  the  girdle.  There  is  a  series  of  large 
bristles  near  the  middle  of  the  girdle,  one  opposite  each  suture,  and 
five  or  six  continuing  around  the  head  valve.  Other  series  of  large 
bristles  adorn  the  anterior  lobe,  more  especially  near  the  margin,  in 
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addition  to  a  number  of  smaller  and  less  definitely  arranged  bristles 
and  tufts  of  spines.  The  figure  of  one  of  the  liu^e  bristles  by  Car- 
penter, which  appears  in  the  Manual  (vol.  14,  pi.  62,  fig.  86)  is  very 
misleading,  and  I  can  only  surmise  that  he  must  have  mistaken  the 
white  or  %ht-colored  bands  of  spines,  revealed  by  these  specimens 
under  a  sufficiently  high  magnification,  for  spineless  areas.  When 
perfect  the  light  and  dark  brown  bands  in  alternation  are  a  conspicu- 
ous feature  of  the  bristles.  An  attempt  is  made  to  convey  some 
idea  of  this  in  the  accompanying  drawing  (pi.  9,  fig.,  4).  Here 
it  also  appears  that  the  spinose  armatxu*e  of  all  the  lai^er  bristles 
is  exceedingly  heavy,  the  spines  being  crowded  upon  one  another 
in  a  fashion  not  conspicuously  different  from  that  observable  in 
P.  vdata  Carpenter.  These  two  species  are  indeed  exceedingly 
close  and  resemble  one  another  much  more  nearly  than  either  pat- 
terns the  various  Alaska-Bering  Sea  forms,  with  which  they  have 
at  times  been  confounded. 

In  addition  to  those  mentioned  by  Pilsbry,  the  following  differences 
from  California  specimens  of  P.  velata  may  be  noted: 

1,  the  shorter,  wider  valves. 

2,  the  flatted  outline. 

3,  the  conspicuously  marbled  slate  and  buff  coloration. 

Outline  drawings  of  the  valves  (pi.  9,  figs.  1-3)  and  the  typically 
Mopalioid  radula  (pi.  9,  figs.  7-8)  aie  here  given,  the  latter  for  the 
first  time. 

Tbe  ctenidia  number  about  26  on  each  side. 

FLAdPHOBELLA  BOREALIS  Pilsbrj,  1892. 

Plate  8,  figs.  3-5;  plate  10. 

1886.  PlaciphareUa  stimpaoni  Daix  (part),  Proc.  U.  8.  Nat.  Mus.,  vol.  9,  p.  210. 
1892.  Flaciphorella  baretUis  Posbbt,  Man.  Conch.  (1),  vol.  14,  p.  309,  pi.  66, 
figs.  14-17. 

Material. — Station  4803;  228  fathoms;  bottom  of  black  sand  and 
gravel;  bottom  temperatxu*e  35.4^  F.;  off  Cape  EolUn,  Simushir 
Island,  Kuril  Group;  June  24,  1906  (seven  specimens)  [S.  S.  B.  94]. 
Four  specimens  are  entered  as  Cat.  No.  215633,  U.S.N.M. 

Remarks. — ^The  shell  of  this  species  is  the  subject  of  a  careful  and 
detailed  description  by  Pilsbry,  but  as  the  girdle  characters  have 
hitherto  remained  unknown  it  seems  worth  while  to  describe  them 
in  some  detail.  The  dorsal  surface  of  the  entire  girdle  is  covered 
with  very  minute  pointed  spinelets,  rather  heavily  distributed. 
Among  these  one  occasionally  finds  scattered  spines  or  groups  of 
spines  slightly  larger  in  size,  a  condition  more  evident  near  the 
margin  than  elsewhere.  In  addition  occxu*  the  usual  armored 
bristles  characteristic  of  the  genus,  the  most  conspicuous  being  a 
fairly  r^ular  series  bordering  the  entire  anterior  lobe  a  short  dis- 
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tance  within  the  maj^m,  but  inside  of  these  only  a  few  scattered 
bristles  are  evident,  and  taken  as  a  whole  the  girdle  is  remarkably 
free  of  them.  Most  of  them  are  quite  broken  away  in  my  material, 
but  a  series  of  the  stumps  or  'Spores"  can  be  made  out  running  clear 
around  the  girdle,  most  of  them  corresponding  to  the  sutTu*es  in 
position,  though  there  are  at  least  6  or  7  behind  the  tail  valve,  and 
2  in  the  same  series  on  either  side  of  the  head  valve.  The  extreme 
margin  of  the  anterior  lobe  is  decorated  with  a  single  series  of  short, 
very  spinose  bristles,  between  and  beneath  which  occxu'  a  row  of 
spines  springing  directly  from  the  substance  of  the  girdle  itself  (pi. 
8,  fig*  5).  Toward  the  front  of  the  lobe  the  spinose  bristles  are 
quite  close  together,  but,  although  continued  around  the  entire  lobe, 
they  become  progressively  smaller  and  more  infrequent  toward  the 
sides  and  rear.  The  anterior  margin  frequently,  if  not  always,  ex- 
hibits a  microscopic  crenulation  corresponding  roughly  to  the  bristles 
so  that  from  certain  aspects  the  latter  appear  as  though  borne  upon 
small  lobes.  The  contrast  between  the  two  types  of  bristles  (i.  e., 
marginal  and  dorsal)  is  very  marked.  The  maj^inal  bristles  (pi.  10, 
fig.  6)  have  a  bushy  appearance,  due  to  the  very  numerous  spines, 
which,  though  not  actually  curved,  often  appear  so  because  of  the 
angle  at  which  they  project  from  the  more  or  less  twisted  core.  The 
dorsal  bristles  (pi.  10,  fig.  4)  are  very  narrow,  trim,  and  slender,  but 
larger,  their  long  straight  spinelets  being  much  less  crowded  and 
closely  applied  to  the  core  of  the  bristle  for  practically  their  entire 
length.  Their  arrangement  is  throughout  very  neat  and  regular. 
A  cross  section  shows  only  about  8  spines  to  the  tier  on  this  type  of 
bristle.  The  bristles  do  not  appear  to  be  banded,  but  are  nearly 
uniform  in  color. 

The  radula  (pi.  10,  fig.  9)  is  of  the  same  type  as  that  of  P.  stimpsoni 
and  P.  velatay  but  the  teeth  show  numerous  differences  in  detail. 

The  ctenidia  number  22-24  on  each  side. 

The  species  has  not  been  reported  since  its  foimdation  by  Pilsbry 
upon  the  valves  of  a  single  specimen  obtained  by  Grebnitzki  at 
Bering  Island.  The  present  record,  therefore,  constitutes  a  very 
appreciable  extension  of  the  known  range.  Despite  his  inadequate 
material,  Pilsbry  succeeded  in  acutely  discriminatii^  all  the  more 
important  shell  characters.  P.  borecHis  is,  in  fact,  a  very  distinct 
species,  and  in  the  radiate  sculptxu*e  of  the  anterior  valve,  complete 
sinus,  and  peculiar  bristles,  possesses  featxu*es  sufficient  effectually  to 
prevent  confusion  with  any  of  the  other  described  species,  unless  we 
consider  the  Placophoropais  group,  the  members  of  which  are  well 
separated  by  their  subgeneric  characters. 

From  P.  velata  and  P.  stimpsoni  the  more  sparsely  hairy  girdle 
and  much  weaker  armature  of  the  bristles  are  striking  differences. 
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Family  CHITONIDAE. 

Genus  CHITON  UnnaenSt  1758. 

CHITON,  iptriea. 

Plate  8,  fig.  6. 

A  small  specimen  collected  between  tides  at  Aikawa,  Rikuzen 
[S.  S.  B.  120],  Cat.  No.  215634,  U.S.N.M.,  can  not  be  identified  with 
any  of  the  described  Japanese  Chitonidae.  It  is  quite  likely  new, 
and  the  accompaning  illustration  was  prepared  in  the  expectation  of 
so^  treating  it.  Unfortunately  the  specimen  seems  at  one  time  to 
have  suffered  immersion  in  formalin  or  some  other  decalcifying 
medium.  At  any  rate,  the  valves  proved  so  soft  and  subject  to 
disintegration  upon  removal  that  their  characters  could  not  be  made 
out  with  enough  accuracy  to  justify  naming  the  specimen.  When 
the  species  is  later  rediscovered  it  may  perhaps  be  recognized  by  the 
figure. 

EXPLANATION  OF  PLATES. 

Plate  1. 

Fio.  1.  LeptO€hiton  dumiedeae  Berry  [95],  dorsal  aspect  of  first,  third,  and  last  valves 
of  type  specimen;  X  8. 

2.  LepttKhiUm  diomedeae  Berry  [95],  entire  animal  in  ventral  aspect;  X  3. 

3.  LeptoekiUm  diomedeae  Berry,  dorsal  view  of  portion  of  girdle  of  same  speci- 

men; drawn  from  a  mount  in  balsam;  X  28. 

4.  liehnoehiUon  {Isdmoradaia)  albrechii  Schrenck  [83],  dorsal  view  of  portion  of 

girdle;  drawn  from  a  mount  in  balsam;  X  7). 

5.  I9chno€hiton  (iKknoradsia)  albrechii  Schrenck,  a  few  scales  from  the  same 

preparation  as  fig.  4  seen  in  greater  magnification;  X  27. 

6.  iBthnocheiUm  {lichnoradsia)  hakodadentis  Carpenter  [85],  doraal  view  of  por- 

tion of  girdle  of  a   specimen  from  Hakodate;  drawn  from  a  mount  in 
balsam;  X  10. 

7.  lichnochiton  (lechnoradgia)  halodaderiM  Carpenter,  a  few  scales  from  the, 

same  preparation  as  fig.  6  seen  in  greater  magnification;  X  27. 

Platb  2. 

Flo.  1.  LeptoekiUm    diomedeae  Berry  [95],  exterior  view  of  first,  third,  and  last 
valves  of  type;  camera  drawing;  X  9. 

2.  Interior  view  of  same,  same  scale. 

3.  Anterior  view  of  third  valve;  same  scale. 

4.  Isolated  girdle  scales  from  same  specimen,  the  four  larger  from  the  dorsal, 

the  four  smaller  from  the  ventral  surface  of  the  girdle;  camera  drawing 
from  a  mount  in  balsam;  X  163. 

5.  Portion  of  girdle  margin  of  same  specimen,  seen  from  above;  camera  out- 

line from  a  mount  in  balsam;  same  scale  as  preceding. 

6.  Teeth  from  radula  of  same  specimen;  camera  drawing  from  a  mount  in 

balsam;  X  183. 
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Plats  3. 

Fig.  1.  lachnochiton  (IschnoradM)  albrechti  Schrenck  [83],  isolated  girdle  scales 
drawn  by  camera  from  a  mount  in  balsam;  the  largest  scale  shows  radial 
striae,  the  others  transverse  color  bands;  X  31. 

2.  Isolated  radula  teeth  from  same  specimen;  camera  drawing  from  a  mount 

in  balsam;  X  31.  • 

3.  Ischnochiton  (Ischnoradsia)  hakodadensis  Carpenter  [84],  isolated  girdle  scales 

of  a  specimen  from  Mororan;  camera  drawing  from  a  mount  in  balsam; 
X31. 

4.  Isolated  radula  teeth  from  same  specimen;  camera  drawing  from  a  mount 

in  balsam;  X  66. 

5.  Ischnochiton  (Ischnoradsia)  hahodadensis  Carpenter  [85],  isolated  radula  teeth 

of  a  8i)ecimen  from   Hakodate;  camera  drawing  from  a  mount  in  bal- 
sam; X  66. 

6.  Ischnochiton   (LepidozoTia)  amabUis  Berry  [113],  isolated  girdle  scales  of 

paratype;    camera  drawing  from  a  mount  in  balsam;  X  31. 

7.  Two  major  lateral  teeth  from  radula  of  same  specimen,  camera  drawing 

from  a  mount  in  balsam;  X  66. 

8.  Ischnochiton  (Lejyidozona)  interfossa  Berry  [114],  isolated  girdle  scales  of 

paratype;  camera  drawing  from  a  mount  in  balsam;  X  31. 

9.  Isolated  teeth  from  radula  of  same  specimen;  camera  drawing  from  a  mount 

in  balsam;  X  66. 

Plate  4. 

Fio.  1.  Ischnochiton  (Ischnoradsia)  hahodadensis  Carpenter  [85],  dorsal  aspect  of  a 
specimen  from  Hakodate;  X  H. 

2.  Ventral  aspect  of  same  specimen;  same  scale. 

3.  Dorsal  aspect  of  fourth  valve  of  another  specimen  from  the  same  lot;  X  4. 

4.  Ischnochiton  (Lepidozona)  amabUis  Berry  [112],  dorsal  aspect  of  type;  X  2. 

5.  Dorsal  aspect  of  a  xx)rtion  of  girdle  of  paratype  [113];  camera  drawing  from 

a  mount  in  balsam;  X  11. 

6.  Portion  of  same  preparation  under  greater  magnification;  X  50. 

7.  Dorsal  aspect  of  first,  fifth,  and  last  valves  of  paratype  [113];  X  6}. 

Plate  6. 

Fig.  1.  Ischnochiton  (Lepidozona)  amabilis  Berry  [113],  exterior  view  of  first,  fifth, 
and  last  valves  of  paratype;  camera  drawing;  X  6). 

2.  Interior  view  of  same;  same  scale. 

3.  Anterior  view  of  fifth  valve;  same  scale. 

4.  Profile  of  last  valve;  same  scale. 

5.  Ischnochiton  (Lepidozona)  interfossa  Berry  [114],  exterior  view  of  first,  fifth, 

and  last  valves  of  paratype;  camera  drawing;  X  6. 

6.  Interior  view  of  same;  same  scale. 

7.  Anterior  view  of  fifth  valve;  same  scale. 

8.  Profile  of  last  valve;  same  scale. 
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PL4TB  6. 

Fio.     1.  laknoekiton  {LepUcmma)  intmfoutL  Borjr  [115],  donftlwpect  of  ty^;  X  2. 

2.  /MAnocAiton  (Lepidbzona)  interfosta  Berry  [114],  dorad  aspect  of  first,  fifth, 

and  last  valves  of  paratype;  X  6. 

3.  Dorsal  aspect  of  portion  of  gkdle  of  nine  flpedmen;  drawn  from  a  mount 

in  balsam;  X  12. 

4.  Portion  of  same  prepamtion  under  greater  magnification;  X  43.    On  the 

immediate  area  selected  lor  iUnstiatien  Ihe  ecaleB  are  less  crowded  than 

is  typically  the  case. 
6.  Im:hnMMtion(Lepid(Hiovia)pild^  X  li. 

6.  Ventral  aspect  of  same;  same  scale. 

and  last  valves  of  panOype;  X  4.8. 
8.  Dorsal  aspect  qi  portion  of  girdle  of  SMBe  specimen;  drawn  horn  a  mount 

in  balsam;  X  9}. 
0.  Portion   of   same  preparation  under  greater  magnification;  X  27.    The 

scales  are  typically  much  more  crowded  than  appears  in  ike  drawing. 

Plate  7. 

Fio.      1.  iMhnochiUm  (Lepidozpna)  pilsbryanus  Berry  [119],  exterior  view  of  first,  third, 
and  last  viJves  of  paratype;  part  camera  drawing;  X  7. 

2.  Interior  view  of  same;  same  scale. 

3.  Anterior  view  of  third  valve;  same  scale. 

4.  Interior  view  of  left  side  of  second  valve;  same  scale. 

5.  Lateral  view  of  tail  valve;  same  scale. 

6.  Isolated  girdle  scales  from  same  specimen;  camera  drawing  from  a  mount 

in  balsam;  X  25. 

7.  Isolated  teeth  from  radula  of  same  specimen;  camera  drawing  from  a  mount 

in  balsam;  X  52. 

Platb  8. 

Fio.      1.  Plaeiphordla  stimpKmi  (Gould)  [93],  dorsal  aspect  of  a  specimen  from  Hako- 
date; slightly  magnified. 

2.  Ventral  aspect  of  same;  same  scale. 

3.  Placiphorella  horedlis  Pilsbry  [94],  dorsal  aspect  of  a  specimen  from  228 

fathoms,  off  Simushir  Island;  same  scale. 

4.  Ventral  aspect  of  same;  same  scale. 

5.  Portion  of  margin  of  anterior  lobe  of  girdle  of  another  specimen  from  the 

same  lot;  viewed  ventrally  from  a  preparation  in  balsam;  X  18. 

6.  Chiton  species  [120],  dorsal  aspect  of  a  specimen  from  Aikawa;  X  2.4. 

Platb  9. 

Fio.      1-  PlaeiphoreUa  Btmpioni  (Gould)  [93],  exterior  view  of  first,  fourth,  and  last 
valves;  camera  drawing;  X  2). 

2.  Interior  view  of  same;  same  scale. 

3.  Posterior  view  of  sixth  valve;  same  scale. 

4.  Basal  portion  of  large  spinose  bristle  from  anterior  lobe  of  girdle  of  sune 

specimen;  camera  outline  from  a  mount  in  balsam;  X  65. 

5.  Isolated  spine  from  large  bristle;  camera  drawing;  X  65. 

6.  Portion  of  margin  of  girdle  near  front  of  anterior  lobe  of  same  specimen; 

camera  drawing  from  a  mount  in  balsam;  X  65. 

7.  Isolated  teeth  from  radula  of  same  specimen;  camera  drawing  from  a  mount 

in  balsam;  X  65. 

8.  Series  of  teeth  from  one  side  of  radula  of  sune  specimen ;  same  scale  as  fig.  7. 
8843— 19— Proc.N.BlVoL54 8  ^  . 
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Platb  10. 

Fio.     1.  FladphortUa  borealu  PiUbry  [94],  exterior  view  of  first,  third,  and  kst 
vaivee;  cameia  dimwiog;  X  2^. 

2.  Interior  view  of  same;  same  scale. 

3.  Posterior  view  of  fifth  valve;  same  scale.  - 

4.  Basal  portion  of  large  spinose  bristle  from  anterior  lobe  of  girdle  of  same 

specimen;  camera  outline  from  a  mount  in  balsam;  X  fiO.     On  most 
bristles  the  spines  appear  to  be  more  closely  placed  than  is  indicated  in 
the  drawing. 
6.  Portion  of  ventral  surface  of  anterior  lobe  of  same  specimen,  showing  patches 
of  spinelets;  camera  drawing  from  a  mount  in  balsam;  X  fiO. 

6.  Basal  portion  of  marginal  spinose  bristle  from  anterior  lobe  of  girdle  of  same 

specimen;  camera  drawing  from  a  mount  in  balsam;  X  60. 

7.  Isolated  spines  from  ventral  surface  of  anterior  lobe  of  same  specimen; 

camera  drawing  from  a  moimt  in  balsam;  X  160. 

8.  Isolated  girdle  and  bristle  spines  from  same  specimen;  camera  drawing  from 

a  mount  in  balsam;  X  150. 

9.  Isolated  teeth  from  radula  of  same  specimen;  camera  drawing  from  a  mount 

in  balsam;  X  90. 

Note.— The  drawings  on  Plates  1,  4,  6,  and  8  are  from  the  brush  of  Mr.  £.  Russel 
Lord-Wood. 

The  majority  of  the  figures  as  originally  prepared  were  intended  for  plates  of  a 
larger  size  than  those  used  in  these  Proceedings.  Then  again  the  plates  first'  made 
were  destroyed  by  fire  and  the  make-up  of  several  of  them  subsequently  rearranged. 
This  resulted  in  changes  in  the  degree  of  magnification  of  the  figures  at  a  time  when 
most  of  the  specimens  were  no  longer  available  for  checking.  There  is  therefore  an 
unavoidable  source  of  possible  error  in  the  magnifications  as  given. 
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NOTES  ON  HAWAIIAN  UZARDS. 


Bj  John  Ottbbbbin  Sntdqbb, 

Of  Stanford  Unwenify,  Califcimia. 


During  the  cruise  of  the  United  States  Steamer  AVbairoBS  in  1902, 
and  on  otiier  occasions,  the  writer  spent  some  time  in  observing  the 
geckos  and  skinks  on  several  islands  of  the  Hawaiian  group.  Notes 
then  made  relating  chiefly  to  their  habits  and  distribution  are  here 
recorded.  There  -is  no  occasion  to  attempt  adding  to  the  very 
complete  descriptions  of  the  species  presented  by  Doctor  Stejneger  ^ 
m  hb  paper  on  Hawaiian  reptiles,  but  an  observer  might  profitably 
employ  himself  in  a  study  of  their  habits,  life  history,  and  local 
distribution.  The  geckos  especially^  which  may  be  seen  almost 
anywhere,  are  very  peculiar,  interesting,  and  engaging  little  animals. 
Considerable  variation  is  found  in  their  anatomical  structure,  color, 
and  squamation;  they  live  under  a  variety  of  conditions,  and  tiiey 
may  be  easily  kept  in  captivity. 

In  collecting  the  geckos  a  large  pair  of  forceps  proved  useful,  and 
a  small  shot-gun  served  to  stop  the  more  nimble  and  wary  skinks. 
SpedmMis  were  dropped  at  once  into  a  small  quantity  of  90  per  cent 
alcohol  which  contained  about  2  per  cent  formalin.  They  could  then 
be  carried  in  the  jar  all  day  without  being  affected  by  the  hot,  moist 
atmosphere.  Later  they  were  washed  for  a  short  time  in  water^ 
pierced  with  the  scalpel,  and  gradually  hardened  in  alcohol. 

The  little  white  eg^  of  the  geckos,  not  unlike  those  of  humming- 
birds, never  fail  to  attract  attention.  They  are  occasionally  found 
after  transportation  to  this  country  hidden  in  bunches  of  bananas 
or  m  the  packing  material  of  other  tropical  fruits.  They  are  generally 
laid  in  any  convenient  place  which  is  free  from  direct  light,  but 
Aey  are  not  buried  in  the  sand  or  moist  earth  like  those  of  the 
skinkB.  The  latter  are  elongate,  pink  when  fresh,  growing  dark  with 
ibe  developing  embryo.  The  shell  is  flexible  and  contains  a  rela- 
tively small  amount  of  lime. 

Gecko  eggs  are  easily  hatched  if  kept  in  glass-covered  boxes  away 
from  direct  light.    As  the  eggs  are  more 'easily  found  in  some  places 

*  Pioe.  U.  S.  Ngt.  Iffns.,  vol.  31, 1899,  pp.  78»-SlS.   A  brief  pap«r  by  Rioiutfd  0.  IffeOngor  deab  with 
atUivitoflCMil.    (Pioe.  17.  a  Nat.  Hm.,  vol.  28, 1904,  pp.  11^418.) 
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than  the  lizards  themselves,  ability  to  recognize  those  of  the  di£Ferent 
species  will  aid  in  tracing  their  distribution.  An  interesting  charac- 
teristic of  the  eggs  of  some  forms  is  that  when  freshly  laid  the  shells 
are  soft,  viscid,  and  flexible.  They  then  adhere  to  each  other,  or 
to  any  foreign  body  which  they  happen  to  touch.  Thoy  sometimes 
bear  the  appearance  of  having  been  forced  with  considerable  pressure 
against  some  object  the  sides  being  greatly  indented.  On  drying 
the  shells  become  firm  and  hard,  the  surface  retaining  any  impression 
that  it  may  have  received.  The  eggs  of  other  species  apparently 
have  hard  shells  when  laid,  as  they  are  not  attached  to  objects,  nor 
are  their  sides  ever  indented.  Such  eggs  lie  loose  at  the  bottom  of 
cavities  in  which  they  have  been  deposited.  The  period  of  incuba- 
tion was  not  definitely  determined.  It  seems  short,  however,  us 
many  ^gs  gathered  July  6,  some  of  which  appeared  to  be  quite 
fresh,  were  all  hatched  by  August  14. 

Doctor  Stejneger's  opinion  that  the  lizards  migrated  to  .the  islands 
with  the  ancestors  of  the  Hawaiians  is  supported  by  observations  of 
the  habita  of  the  geckos  at  least.  YTherever  lai^e  canoes  were  seen 
lying  on  the  beach  (a  number  of  them  were  carefully  examined), 
geckos  were  found  concealed  among  the  mats  covering  them.  E^ggs 
were  found  also  in  the  canoes.  It  would  be  quite  impossible  at  the 
present  time  to  provision  and  launch  a  large  canoe  without  including 
both  aduH  geckos  and  their  eggs. 

The  native  name  for  the  skink  is  ''Moo,"  meaning  lizard;  for  the 
gecko  ''Moo*kaula,"  a  seer  or  magician-liaard.  Some  of  the  natives 
look  upon  the  lizards  with  a  degree  of  superstition,  but  they  have 
no  foar  of  them.  They  may  be  seen  in  the  native  huts  and  likewise 
in  the  best  of  houses.  A  number  of  them  lived  in  the  writer's  state- 
room for  several  months,  finally  arriving  in  San  Francisco.  They 
regularly  appeared  in  the  evening,  running  about  the  room  in  search 
of  food.  The  climate  here  was  apparently  too  cokl,  for  they  became 
torpid  and  refused  to  eat.  They  may  be  regarded  as  beneficial 
animals,  as  they  destroy  large  numbers  of  insects. 

Family  GEKKONIDAE. 

UEPIDODACnrLUB  LUOVBBIB  (DlbMii). 

Many  more  specimens  of  this  species  were  seen  tbati  of  all  the 
othets.  Near  Honolulu  102  examples  of  L.  lugubris  were  noted  in 
about  two  hours,. while  only  five  of  other  species  were  seen.  At 
another  time  144  specimens  of  L.  luguhris  were  collected  with  only 
one  each  of  the  other  specfos.  The  collector's  catch  should  not  he 
regarded  as  an  index  of  the  relative  abimdance  of  a  species,  and  in  this 
particular  case  it  appears  that  the  gregarious  habit  of  the  fonn  was 
largely  the  cause  of  its  being  caught  in  such  Bumbers.  Geckos  of  a 
more  wary  nature,  and  those  which  closely  resemble  the  bark  of 


Digitized  by 


Google 


«a2224.  NOTSa  ON  HAWAIIAN  UZARDB-^NYDER.  21 

trees  both  in  the  color  and  roughness  of  the  skin,  are  apt  to  be  over- 
looked. Hemidactylus  gamotii^  for  example,  is  well  protected  in 
this  way,  and  moreover  it  seems  to  be  possessed  of  keen  vision,  is 
cautious  of  danger,  and  swift  in  flight,  frequently  gliding  hke  a  flash 
from  among  other  geckos  which  remain  undisturbed  at  the  approach 
of  danger. 

Many  individuals  of  L.  higubria  were  often  found  huddled  together 
in  a  small  crevice  where  they  were  not  exposed  to  direct  light.  In 
such  cases  they  might  be  carefully  removed  with  the  forceps,  until 
the  number  was  considerably  reduced,  when  those  remaining  would 
suddenly  take  fright  and  scatter  in  every  direction.  It  was  not  only 
common  to  find  them  thus  assembled  in  favorite  crannies,  but  they 
were  also  frequently  gathered  in  communities.  For  iostance,  every 
available  crack  in  a  particular  part  of  an  old  board  fence  was  occupied, 
while  other  sections  of  the  same  fence  ofl'ering  accommodations 
which  to  the  observer  appeared  equally  suitable  sheltered  very  few 
individuals.  Moreover,  when  the  crevices  of  such  a  community  were 
completely  depopulated,  it  was  found  that  after  a  short  time  they 
were  recolonized.  One  such  case  will  serve  to  illustrate.  One  hun- 
dred and  forty  individuals  were  taken  from  a  portion  of  a  fence. 
Each  crevice  was  carefully  examined  and  the  lizards  removed,  very 
few  escaping.  After  a  lapse  of  21  days  the  same  place  was  again 
visited  and  110  specimens  foimd.  Tlxese  were  aQ  adults.  Other 
experiments  proved  that  the  same  individuals  did  not  always  retire 
to  the  same  place  on  consecutive  days,  and  it  was  also  seen  that 
members  of  different  species  often  pass  the  day  together  in  the  same 
little  den.  In  one  instance  eggs  of  three  forms,  with  embryos  in 
about  the  same  stage  of  development,  were  found  in  one  place  to- 
gether with  adult  individuals  of  two  species. 

Geckos  are  easily  caught  with  long  forceps,  the  instrument  being 
useful  in  extracting  them  from  the  depths  of  cracks.  When  an 
individual  found  itself  pursued  with  the  forceps  it  either  precipitately 
left  its  retreat  or  darted  down  to  the  umermost  comer,  where  it 
remained  perfectly  motionless.  If  further  troubled  it  usually  moved 
the  tail  forth  and  back,  often  thrashing  it  with  some  violence.  In 
one  instance  an  excited  individual  slowly  backed  outward  from  the 
depths  of  its  retreat,  actually  presenting  the  wriggling  tail  in  the 
direction  of  danger.  When  seized  the  tail  parted  from  the  body, 
upon  which  the  gecko  instantly  crouched  down  and  remained  mo- 
tionless OS  if  expecting  the  accepted  offering  to  appease  the  enemy. 
Opportunity  to  repeat  the  observation  was  offered,  and  it  became 
quite  evidttit  that  individuals  of  the  species  when  driven  into  close 
quarters  instinctively  offer  a  part  of  their  bodies  that  they  may 
escape  with  their  lives.  The  tails  reproduce  quickly,  and  the  indi- 
vidual is  thus  soon  prepared  for  another  encoimter.  Nothing  was 
learned  of  the  enemies  of  the  geckos. 
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When  caught  the  gecko  sometimes  utters  a  faint  squeak,  and  in 
running  about  at  night  it  occasionally  makes  a  shrilli  cricket-like 
sound,  not  audible  to  all  ears.  Two  individuals  at  times  approach 
one  another  and  touch  noses  with  a  sharp  chirp.  This  may  be 
observed  in  the  house  after  lamplight,  when  the  geckos  scamper 
aboiit  over  the  walls  and  curtains. 

The  eggs  of  L.  higubria  are  pyriform  in  shape.  The  shells  are 
white,  hard,  and  thick,  and  so  firm  that  they  may  be  dropped  from 
the  hand  to  the  groimd  without  always  breaking.  They  measure 
from  6.2  to  6.8  by  8.8  to  9.2  millimeters.  When  laid  the  shell  is  soft 
and  viscid,  but  it  soon  hardens  and  adheres  to  whatever  it  touches. 
The  shells  while  soft  usually  become  indented  and  variously  modified 
in  form  by  objects  with  which  they  come  in  close  conitact.  They  are 
foimd  sticking  against  vertical  surfaces  or  cemented  together  in  clus- 
ters, often  tightly  wedged  in  narrow  cracks.  They  may  be  seen  in 
cracks  of  trees,  boards,  and  posts,  under  loose  bark,  in  cliunps  of 
leaves,  under  rocks,  behind  picture  frames  and  books,  or  in  any  place 
that  offers  partial  or  entire  concealment.  Usually  two  to  eight  eggs 
are  in  a  crevice,  although  one  cavity  was  seen  which  contained  22 
•eggs  of  L.  luguhriSj  together  with  several  of  H.  gamotiiy  all  with 
embryos  in  various  stages  of  development. 

In  about  two  hours  after  hatching  the  yoimg  shed  a  thin,  papery 
epidermis,  which  peels  off  in  scraps,  leaving  the  fresh  skin  bright  and 
delicately  marked  with  the  grays,  browns,  and  yellows  of  the  adults. 
The  young  are  very  active,  and  when  scarcely  a  day  old  pursue  flies 
and  mosquitoes  with  avidity.  If  touched  with  a  bristle  or  straw 
they  suddenly  jirnip,  then  run  a  short  distance,  wriggling  their  tails 
violently,  or  quickly  escape  and  conceal  themselves.  They  are  less 
nocturnal  than  the  adults  and  may  often  be  seen  running  about  when 
the  latter  are  hidden  away.  When  10  hours'  old  tJiey  measure  31  to 
38  millimeters  in  length. 

In  life  the  color  varies  considerably  in  shade,  and  it  appears  that 
the  Ughter  and  darker  ones  possess  a  color  in  keeping  with  their 
surroundings.  Geckos  found  among  the  dead  leaves  of  the  banana 
plant  were  very  light,  with  a  deUcate  brownish,  yellowish,  or  pink 
tint,  unlike  those  of  the  fences  or  tree  trunks  which  were  dark,  in 
some  cases  quite  dusky.  It  was  seen  with  surprise,  however,  that 
the  young  on  emerging  from  eggs  which  had  been  kept  for  a  time  on 
white  cotton  exhibited  about  the  same  degree  of  color  variation  as 
that  of  the  adults.  Opportimity  to  complete  a  few  simple  experi- 
ments suggested  by  the  above  di4  not  occur. 

No  differences  were  observed  on  comparing  specimens  from  Hawaii 
with  numerous  examples  from  Samoa. 

Collected  at  Honolulu:  Aiea,  Oahu;  Waimea,  Kauai. 
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HEBODACnnLVS  GABNOm  DwnCifl  and  1 

This  is  the  lai^gest  and  most  brightly  colored  of  the  Hawaiian 
geckos.  The  upper  parts  present  a  fine  mosaic  of  grays,  browns,  and 
blacks,  with  prominent  white  spots  which  are  arranged  in  somewhat 
irregular  rows.  The  under  parts  are  bright  lemon  yellow,  the  throat 
barely  tinted,  the  color  more  intense  on  chest  and  belly,  the  tail 
inclining  to  orange  or  even  salmon  red;  ventral  parts  of  legs  yellow. 

Individuals  of  the  species  appear  to  be  solitary  in  habit,  at  least 
not  gregarious  like  L.  lugubris.  One  passes  the  day  concealed  in 
some  crevice,  from  which  it  may  be  seen  peering  out,  or  it  may  be 
lying  flat  on  the  shady  side  of  a  limb  conveniently  near  an  opening  in 
tiie  bark.  On  an  observer's  approach  it  darts  within,  not  always 
concealing  itself.  If  not  furtiier  disturbed  it  soon  turns  about 
and  cautiously  looks  out.  If  a  capture  is  attempted  it  either 
disappears  within  its  retreat  or  instantly  springs  out  and  makes  for 
another  crevice,  or  scrambles  nimbly  up  the  tree  on  the  side  opposite 
the  enemy.  If  closely  pursued  it  may  suddenly  drop  to  the  ground, 
where  it  lies  sprawled  out  and  perfectly  motionless.  When  driven 
into  a  comer  it  turns  about,  opens  its  mouth,  and  thrusts  out  its 
tongue,  which  is  moved  along  the  lips  in  a  characteristic  way.  It 
will  bite  one's  finger,  holding  on  tenaciously,  although  not  able  to 
produce  the  sUghtest  wound. 

The  eggs  are  white,  almost  spherical,  measuring  9  to  10  by  10  to  11 
millimeters  in  diameter.  The  shells  are  smooth  and  firm,  apparently 
neither  soft  nor  sticky  when  laid.  They  are  deposited  loosely  in 
crevices,  often  among  eggs  of  L.  lugubris.  Four  or  five  may  occa- 
sionally be  found  in  the  same  place. 

The  newly  hatched  yoxmg  vary  considerably  in  size,  specimens 
about  10  hours  old  measuring  39.5  to  56  millimeters  in  length,  the 
slender  tail  adding  much  to  the  elongate  form.  They  are  very  active, 
snapping  up  small  insects  and  occasionally  springing  upon  flies 
almost  too  laige  for  them  to  manage.  When  pursued  with  one's 
finger  or  a  pencil  they  rush  about  in  a  panic,  thrashing  their  tails 
from  side  to  side.  An  egg,  accidentally  dropped  and  broken,  freed 
a  yoxmg  gecko,  which  immediately  disappeared  to  new  cover,  leaving 
the  tail  wriggling  among  the  pieces  of  sheU.  The  yoimg  are  able  to 
'utter  a  scarcely  audible  squeak.  On  hatching,  the  skin  is  moist, 
but  it  soon  dries  and  becomes  silvery  in  color.  Small  areas  of  the 
epidermis  loosen,  puff  out  from  the  body,  and  eventually  tear  and 
break  away,  so  that  in  from  one  to  two  hours  the  new  skLn  appears 
bright  and  shining.  The  dorsal  surface  lacks  the  white  spots  of  the 
adult;  the  under  parts  are  light  yellow  or  orange,  deepening  on  the 
tail  to  orange  or  salmon  red. 

Honolulu;  Aiea,  Oahu;  Puako  Bay,  Hawaii;  Lahina  and  Wailuku 
River,  Maui;  Waimea,  Kauai.  ^  Eggs  of  the  species  were  found  on 
Laysan  Island. 
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FEBOVUS  BfUTILATUS  (WfagMMu). 

The  skin  of  this  species  is  so  thin  and  tender  that  a  specimen  may 
scarcely  be  caught  without  mutilating  it.  The  struggles  of  the  animal 
in  one's  fingers  result  in  tearing  great  rents  in  the  skin,  and  it  is 
difficidt  to  retain  one  between  the  tips  of  the  forceps.  The  woimds 
thus  made  bleed  but  very  little,  and  it  appears  that  the  fragile  skin, 
like  the  easily  broken  tail,  aids  the  animal  at  times  in  escaping  from 
an  enemy. 

In  life  the  under  parts  are  more  or  less  tinted  with  yellow,  very 
bright  in  some  examples,  almost  absent  in  others.  The  color  is 
more  intense  on  the  hind  legs  and  belly. 

Eggs  of  the  species,  easily  distinguished  from  the  others,  were 
secured  and  successfully  hatched.  Specimens  of  both  the  eggs  and 
yoimg  were  lost  in  transportation,  and  no  description  remains. 

Honolulu;  Waimea,  Kauai;  Puako  Bay,  Hawaii. 

HBMIPHTLLODACTTLUS  LBUCOSTICTIJS  StajMfer. 

In  life  the  whole  body  is  slightly  tinted  with  pink.  The  under 
parts  from  the  throat  posteriorly,  including  the  legs,  are  pale  yellow. 
In  the  younger  specimens  the  tail  is  pale  orange  beneath.  Where  the 
tail  has  been  reproduced,  the  yellow  color  stops  short,  the  lately 
acquired  part  being  dark  beneath.    The  .throat  is  spotted  with  dusky. 

Eggs  measuring  5.7  to  6.6  millimeters,  smaller  than  those  of  other 
species,  found  under  a  bit  of  loose  bark,  proved  on  hatching  to  belong 
to  this  species.  They  were  slightly  indented  and  firmly  cemented' 
together.  The  yoxmg,  just  hatched,  measured  29  millimeters  in 
length;  snout  to  tail,  15.5.  They  soon  shed  the  epidermis,  exhibiting 
the  colors  of  the  adult.  They  are  precocious  like  the  young  of  other 
forms. 

Honolulu;  Waimea,  Kauai. 

Family  SCINCIDAE. 

UEIOLOPISMA  NOCTUA  Ommo). 

One  specimen  was  seen  at  Honolulu. 

EMOU  CTANUBA  (Umob). 

Specimens  collected  by  the  writer  exhibit  two  types  of  coloration  * 
one  with  a  well-defined,  narrow,  light  band  extending  from  the  pos- 
terior edge  of  the  rostral  plate  to  at  least  the  middle  of  the  body;  the 
other  without  a  distinct  median  band,  which  if  at  all  developed  never 
extends  on  the  head. 


r  (Proo.  U.  8.  Kst  Ifoi.,  toI.  21,  1S09,  |k  808)  diinmes  the  color  yiriation  of  this  species,  and 
Woroer  (ZooL  Jahrb.  QysL,  vol  14.  p.  884)  describes  some  dork-colored  examples  from  Holokal  as  Lygotomm 
CfWfuw  9ekauintl—di.  TlnllcafelnZoologyof  tlieVoyagBAf  the  af«IQ<(pL4,flf.  S)lt  of  tntenstiD 
this  oonneetioo. 
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Examples  from  Waimea,  Kauai,  belong  to  the  first  type.  In  some 
of  these  a  median  band  which  covers  the  adjoining  halves  of  two  rows 
of  scales  is  sharply  outlined  to  the  base  of  the  tail,  while  in  others  it 
grows  indistinct  and  blends  with  the  lateral  bands  near  the  middle  of 
the  body.  The  lateral  bands  vary,  as  does  the  median  one,  occa- 
sionally fusing  with  the  latter  not  far  behind  the  shoulders,  but  always 
remaining  distinct  on  the  head  and  neck.  There  is  no  hght  band  on 
the  side,  extending  between  the  front  and  hind  legs.  In  hfe  the  light 
bands  are  brassy,  and  many  scales  on  the  sides  have  a  metallic  sheen. 
The  tail  is  not  blue,  but  becomes  so  on  immersion  in  alcohol. 

The  second  type  is  represented  by  specimens  from  Hanalei  Valley, 
Kauai,  and  from  Wailuku  VaUey,  Maui.  In  one  individual  three 
light  bands  are  present.  The  median  one,  which  covers  two  rows  of 
.scales,  is  well  separated  from  the  others,  and  extends  from  the  occiput 
to  near  the  base  of  the  tail.  Lateral  bands  extend  from  the  eye  to 
the  same  point  posteriorly.  In  others  the  bands  are  more  or  less 
completely  fused,  forming  a  broad,  light-colored  area.  All  agree  in 
being  much  darker,  both  on  the  dorsal  and  ventral  surfaces,  than 
those  of  the  first  type,  the  brassy  bands  being  much  duller  and  con- 
trasting less  strongly  with  the  darker  portions.  In  these  also  the 
bands  have  a  metallic  sheen  in  hfe  and  the  tails  are  not  blue. 

An  examination  of  this  material  seems  to  show  that  the  color 
variation  is  not  due  to  age  or  sex.  It  is  worth  mentioning  that 
those  of  the  first  type  were  foimd  in  a  relatively  dry  region  where 
lantana  and  prickley  pears  flourish,  while  the  others  were  taken  at  a 
high  altitude  from  the  moist  groxmd  beneath  masses  of  ferns,  in  dense 
thickets  of  tropical  vegetation. 

Waimea  and  Hanalei  Valley,  Kauai;  Wailuku  River,  Maui. 

ABLBPHARUS  POEdLOPLEURUS  (WfoCDUum). 

Unlike  Emoia  q/anura,  this  species  appears  to  be  confined  to  the 
dryer  regions  of  low  altitudes,  and  is  not  seen  in  the  moist  valleys  of 
the  mountains. 

Of  10  adult  specimens  foimd  on  Laysan  Island  none  possessed  a 
perfect  tail.  They  had  suffered  amputations  at  various  times,  one 
individual  having  a  third  growth.  Lizards'  tails  are  not  mentioned 
in  papers  dealing  with  the  food  of  birds,  the  probable  enemies  of 
Laysan  skinks. 

Poako  Bay  and  Waimea,  Hawaii;  Laysan  Island. 
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NUCULTTES  FROM  THE  SILURIAN  FORMATIONS  OF  WASH- 
INGTON COUNTY,  MAINE. 


By  Henry  Shaleb  Williams 

ComeU  Univenity,  Ithaca,  New  York. 


CONTRIBUTIONS  TO  THE  GEOLOGY  OF  MAINE. 

In  the  year  1897  the  writer  began  a  study  of  the  Paleozoic  rocks 
and  fossils  of  eastern  and  northeastern  Maine. 

As  the  work  proceeded  a  series  of  pubUcations  have  been  issued, 
by  several  agencies,  illustrating  the  new  facts  regarding  the  geology 
and  paleontology  as  they  have  been  elaborated. 

As  all  of  these  papers  are  more  or  less  intimately  related  to  each 
other,  it  may  be  convenient  for  the  reader  to  have  before  him  a  list 
of  ihem,  with  date,  place  of  publication,  and  general  nature  of  con- 
tents. 

I.  Contributions  to  the  Geology  of  Maine.  Bulletin  United  States 
Geological  Survey,  No.  165,  1900,  8,  212  pp.,  14  pis.  and  maps. 

Part  I.  The  Paleozoic  faimas  of  Maine:  a  preliminary  report  upon 
the  Paleozoic  faunas  already  known  and  upon  new  faunas  recently 
collected  from  Aroostook  Coxmty,  by  Henry  S.  WiUiams. 

Part  n.  Greology  of  the  Aroostook  volcanic  area  of  Maine,  includ- 
ing an  account  of  the  clastic  rocks  of  Aroostook  County,  by  Herbert 
E.  Gr^goiy. 

Part  III.  List  of  Localities  of  Paleozoic,  igneous  and  other  crys- 
talline rocks  examined  during  the  seasons  of  1897  -  and  1898,  by 
Henry  S.  Williams. 

In  this  bulletin  the  following  geological  formations  are  named  and 
defined  and  preliminary  lists  given  of  their  fossils,  by  which  their 
position  in  the  geological  time  scale  is  determined: 

9.  Mapleton  sandstone      | 

8.  Moose  River  sandstone/^®^^^**^- 

7.  Chapman  sandstone 


6.  Square  Lake  limestone 
5.  Ashland  limestone 
4.  Ashland  shale 
3.  Sheridan  sandstone 
2.  GraptoUte  shales 
1.  Aroostook  limestone 


Silurian. 


Proccedinos  U.  8.  National  Museum.  Vol.  6^No.  2225. 
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No  new  species  of  fossils  are  described,  but  a  couple  of  plates  of 
figures  of  RhynchoneUa  mainensis  Billings  and  other  species  from  the 
Square  Lake  limestone,  illustrating  the  variability  expressed  by  rep- 
resentatives of  this  one  genus  in  the  restricted  limits  of  th^  one 
limestone  bed,  are  given  and  discussed. 

II.  The  Silurian-Devonian  boundary  in  North  America,  I,  The 
Chapman  Sandstone  faima.  Amer.  Joum.  Sci.,  vol.  9,  1900,  pp. 
203-213. 

III.  The  Silurian-Devonian  boimdary  in  North  America.  A  dis- 
cussion of  the  problems  involved  in  determining  geological  boimdary 
planes.     Bull.  Geol.  Soc.  Amer.,  vol.  11,  1900,  pp.  333-346. 

IV.  Note  on  fossils  collected  by  N.  S.  Shaler  from  the  Cobscook 
Bay  region  of  Washington  County,  Maine,  incorporated  in  Smith 
and  White's  paper  on  The  Geology  of  the  Perry  Basin  in  Southeastern 
Maine.  U.  S.  Geol.  Survey,  Professional  Paper  No.  35,  1905,  pp. 
21-27. 

V.  A  now  Brachiopod,  Rensselaeria  mainensis,  from  the  Devonian 
of  Maine.    Proc.  U.  S.  Nat.  Mus.,  vol.  32,  pp.  267-269. 

In  this  paper  the  new  species,  Rensselaeria  mainensis^  is  described 
and  figured.  The  types  are  from  the  Chapman  sandstone  of  Aroos- 
took County,  Maine.  The  types  are  deposited  in  the  United  States 
National  Museum. 

VI.  On  the  revision  of  the  Mollusk  genus  Pterinea  Goldfuss.  Proc. 
U.  S.  Nat.  Mus.,  vol.  34,  pp.  83-90,  pubUshed*April  17,  1908. 

In  this  paper  the  new  genera  TbZmaia,  FoUmaneUa,  Actinopterella, 
and  Gomelliies  are  defined.  This  revision  was  incident  to  the  classi- 
fication and  description  of  the  Pterinoid  fossils  of  the  Chapman  sand- 
stone formation. 

VII.  Some  new  Mollusca  from  the  Silurian  fonnations  of  Washing- 
ton County,  Maine.  Proc.  U.  S.  Nat.  Mus.,  vol.  42,  No.  1908,  pp. 
381-398,  with  plates  49  and  50.     Published  July  3,  1912. 

In  this  paper  the  new  genus  EurymyeUa  was  defined  and  the 
species,  Eurymyella  sTuderi,  E.  shaleri,  var.  Ireva,  var.  longa,  and  var. 
minor,  and  Eurymyella  angvlaris,  E.  simvlans,  E.  plana,  E.  recta,  E. 
convexa,  and  E.  denbowensis.  The  new  genus  Cliopteria  and  species 
C.  Mcostata  and  (7.  unicosta,  Pterinea  laxata,  and  the  new  species 
Streptotrochus  ione,  S.  regvlaris,  S.  carinatus,  and  S.  svlcatus  were 
described  and  figured. 

VIII.  Correlation  of  the  Paleozoic  Faima  of  the  Eastport  Quad- 
rangle, Maine.    Bull.  Geol.  Soc.  Amer.,  vol.  23,  1912,  pp.  349-356. 

In  tins  paper  the  formations  of  the  Eastport  quadrangle  are  sub- 
divided into  six  (unnamed)  divisions  based  on  the  faunal  character- 
istics of  the  sediments. 

IX.  New  Species  of  Silurian  Fossils  from  the  Edmunds  and  Pem- 
broke formations  of  Washington  County,  Maine.  Proc.  U.  S.  Nat. 
Mus.,  vol.  45,  July,  1913,  pp.  319-352,  with  plates  29-31. 
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In  this  paper  are  described  the  species  Whitfieldella  edmundsi, 
Choneita  edmundsi,  Chonetes  cobscooJci,  Bmchyprion  sJialeri,  the  new 
genus  Palaeopedeny  and  species  P.  cohscookiy  P.  danbyi  (McCoy) 
(sensu  stricto  Williams),  P.  transversalis,  Pterinea  (tTolmaia)  tres- 
coUi,  Tolmaia  campestriSf  DalmaneUa  lunata  Sowerby  was  recognized 
and  figured.  Chonetes  hastini,  CamarotoecMa  leightoni,  Lingula  scobinaf 
Lingula  minima,  var.  am^ricana,  Actinopteria  bella,  A.  fomicatay  A. 
dispar,  Grammysia  pemhroJcensiSy  Leiopteria  rubra,  Modiolopais  letgh- 
Umiy  M.  leigktoniy  var.  quadratay  and  Nuculites  corrugata  were  des- 
scribed  and  figured  and  the  species  Grammysia  triangvJata  (Salter) 
and  Platyschisma  Micites  (Sowerby)  were  recognized  and  figured. 

X.  Correlation  problems  suggested  by  a  study  of  the  Eastport 
Quadrangle,  Maine.  BulL  Geol.  Soc.  Amer.,  vol.  24,  1913,  pp.  377- 
398. 

This  paper  announces  the  names  adopted  for  the  six  divisions  of 
the  rocks  of  the  Eastport  quadrangle,  and  gives  a  tentative  correla- 
tion of  the  formations  with  the  divisions  of  the  Silurian-Devonian 
formations  of  New  York  State  and  England. 

XI.  Eastport  Folio  Maine.  U.  S.  Geological  Survey,  Folio  No. 
192,  1914,  By  Edwin  S.  Bastin  and  Henry  S.  Williams.  Eight 
plates,  16  to  23,  contain  148  figures  illustrating  the  faimas  of  the 
Quoddy,  Dennys,  Edmimds,  Pembroke,  and  Eastport  formaUonS| 
and  in  the  text  lists  of ^  the  faimas  are  given  and  their  correlation 
values  discussed. 

XII.  New  Spirifers  from  the  Silurian  Formations  of  Washington 
County,  Maine. 

Spiri/er  irescotH. 
Slirifer  cohscooJci. 
Spirifer  edmundsi. 
Spirifer  luhecensis. 

ON  THE  OENUS  NUCUUTE8  OONBAD,  1841. 

The  original  definition  of  the  genus  Nuculites  Conrad,  1841,  is  as 
follows: 

*^GenuB  Nuculites.  Equivalved;  hinge  unih  cardinal  ieeih  as  in 
Nueulay  hut  apparenUy  uninterrupted  beneath  ffie  apex;  an  anterior  rib 
like  ihat  qfSolecurtuSy  hut  narrower  y  extends  from  the  apex,  either  direct  or 
sUghAy  oblique,  toward  the  base,  never  passing  much  beyond  the  middle 
of  the  valve."  ^ 

TYFB^PECIES  OP  THE  GENUS. 

Nine  species  of  ^* Nuculites^'  were  defined  by  Conrad  in  the  same 
paper  with  the  definition  of  the  genus  (p.  50). 

Of  these,  the  first,  N.  lameP4>sa,  was  not  figured,  and  the  specimen 
appears  to  have  been  lost,  as  no  further  reference  tb  it  appears  in  the 
literature. 
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The  second  species,  NuculiUa  emargiruita,  was  transferred  by  Hall 
to  his  new  genus  PaUieoneilo,  the  shdls  of  which  ^*  differ  from  Nucv^ 
Hies  in  hiving  no  anterior  cUtvicvlar  ridge.'*  * 

The  third  species,  N.  triqueter,  the  fourth,  N,  oblongata^  and  the 
seventh,  N.  cuneiformisy  all  from  the  Hamilton  group,  Devonian,  of 
New  York  St&te,  have  been  recognized  as  typical  representatives  of 
Conrad's  genus  Nuculites? 

FIGURES  OP  THE  TYPE-SPECIES. 

In  the  generally  distributed  edition  of  the  6th  Annual  Report  of  the 
Geological  Survey  of  New  York,  published  in  1841,  containing  Con- 
rad's definition  of  the  genus  Nucidites,  no  figures  were  published. 

The  original  plate,  prepared  by  Conrad  to  illustrate  the  species 
described  in  that  report,  was  reproduced  in  the  fifteenth  annual 
report  of  the  regents  of  the  University  of  New  York  on  the  state  of 
the  Cabinet  of  Natiu'al  History  with  the  following  explanation: 

The  plate  is  plate  2  opposite  page  194,  described  as  ''  Copied  from 
the  original  liOiographic  plate  of  T.  A.  Conrad,  Esq,*'  On  page  193 
it  is  stated  that  '*ffiis  is  a  copy  of  the  lithographic  plate — which  was 
pMished  with  his  (Conrad's)  report  in  I84I  and  circulated  with  some 
but  n^t  wiOh  aU  the  copies,'* 

In  a  footnote  to  page  192  is  the  additional  remark:  ''/  (James 
Hall)  inferred  that  only  a  smaU  number  of  copies  of  (he  plate  were  pub- 
lished  with  the  report j  but  it  may  have  been  more  extensively  distributed 
than  I  supposed,  for  I  have  found  five  copies  among  my  own  volumes," 

In  the  explanation  of  this  plate,  figiu-e  7  is  cited  as  ^^  Nucidites 
cuneiformis;  Conrad,  Annual  Report,  1841,  p.  50;''  and  figure  8  as 
'*  Nuculites  oblongcUus,  Conrad,  Annual  Report,  1841,  p.  50."  Both 
of  the  figures  show  the  anterior  clavicle,  and  the  figures  of  N.  oblong- 
atus  shows  the  continuous  series  of  crenulations  on  the  hinge  line. 

Hall,  1885,  recognized  Nucvlites  oblongatus  Conrad  and  Nuculites 
cuneiformis  Conrad,  as  the  types  of  the  genus  Nuculites  Conrad,  1841,' 
and  emended  th^  definition  with  ifull  illustration  of  the  two  species 
(see  pi.  47). 

The  emended  generic  definition  b  as  follows:  '' Nuculites^  Conrad 
(Geol.  Surv.  N.  Y.;  Ann.  Rep.,  p.  49,  1841)  Types,  Nuculites  oblong- 
atus, Conrad,  and  Nuculites  cuneiformis,  Conrad. 

**Shdl  equivalve,  inequilateral,  trcmsverse.  Anterior  end  rounded. 
Posterior  sometimes  obliquely  truncaie  and  pointed.  Beaks  oeniervfr. 
Cardinal  line  arcuale.  Post  umbonal  slope  rounded  or  angular.  Sur- 
face marked  only  by  concentric  striae  inaU  the  Jcnown  species.  Hinge 
furnished  with  a  row  of  transverse  narrow  teeth  beginning  at  the  anterior 

1  Pnllm.  Notice  LameHlbranohJata,  pt.  2, 1870,  p.  8. 

*  Idem.,  p.  4.    Fftl.  New  York,  vol.  6,  pt.  1,  LamellibniioiiiBt*,  pt.  %  pp.  as,  aS4, 825,  nd  S26«  1885. 

•  FaJ.  New  Yorlr,  vol.  5,  pt.  1,  LamellibnmchJata,  pt.  1,  p.  26, 1885. 
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muscular  scar  and  extending  without  interruption  posteriorly  as  far  us 
the  posterior  scars.  Ligament  extemaif  contained  in  a  narrow  groove 
along  the  margin  of  the  hinge.  Anterior  muscular  scar  deeply  impressed, 
separated  from  the  cavity  of  the  sheU  ly  a  vertical  or  slighUy  oUigue 
clavicle  or  partition,  extending  about  two-tJhirds  the  distance  from  the 
heaJc  toward  the  hose. 

Posterior  scar  elongate,  situated  just  bdow  the  termination  of  the  hinge 
crenidations.  Just  anterior  to  the  posterior  adductor  are  one  or  two 
smaU  retractor  impressions.  The  cavity  of  the  umbo  also  usually  shows 
three  or  four  impressions  ofumbonal  muscles.    PaUidl  line  simple. 

This  genus  differs  very  distineUyfrom  Nucula  in  the  anterior  davide 
and  absence  of  cartilage  pU. 

Examples:  Nueulites  oblongatus,  plate  zlvii,  figures  1-12.  NucaJr- 
Ues  trigueter,  plate  xlviii  figures  17-28.^ 

NEW  SPECIES  FROM  WASHINGTON  COUNTY,  MAINE. 

The  following  species  of  Nucvlites  have  been  recognized  from  the 
faunules  of  the  uppermost  beds  of  the  Edmunds  formation  locality 
numbers  5.33.8  B,  and  1443  D  7)  and  from  the  L^hton  shale  mem- 
ber of  the  Pembroke  formation  locality  numbers  1.43.9  A,  1.45.6  A, 
1.55.1  A,  5.34.7  A»,  5.44.2  A,  5.3.2  A,  5.3.8  F,  E  and  MS  5.4.7  B, 
6.25.4  B,  5.24.6  B). 

BDMUND8  PORKATION. 

Nueulites  corrugatus,  page  32,  plate  11,  figures  10,  18. 

N.  subplanuSf  page  34,  plate  11,  figure  17;  plate  12,  figure  8. 

N.  trescotti,  page  35,  plate  12,  figure  1. 

N.  lentvs,  page  46,  plate  12,  figures  6,  13. 

PXXBBOKB  rOBMAnON,  LBIGHTON  MBMBBR. 

Nueulites  corrugatus,  page  32,  plate  11,  figure  12. 

N.  a/mycus,  page  43,  plate  11,  figure  5. 

N.  battusj  page  43,  plate  11,  figures  11,  13. 

N.  gaJeus,  page  44,  plate  11,  figures  1, 14, 19;  plate  12,  figure  2. 

N.  ihyestes,  page  41,  plate  11,  figure  8. 

N.  atreus,  page  40,  plate  12,  figure  3. 

N.  chrysippas,  page  39,  plate  12,  figure  5. 

N.  speciosus,  page  38,  plate  12,  figures  9,  18,  19. 

N.  pdops,  page  44,  plate  11,  figures  3,  7,  19. 

N.  euryloehus,  page  45,  plate  11,  figure  4. 

N.  pholus,  page  32,  plate  U,  figure  6. 

N.  ladon,  page  33,  plate  11,  figure  15. 

N.  lichas,  page  34,  plate  11,  figure  20. 

N.  nessus,  page  33,  plate  11,  figure  21. 

I P  »1.  N«w  York,  ^.  6,  INtft  1,  LaiMlUlmHidiMa,  2, 19.  xiiflL  vn^ 
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N.  ro1m«tu8,  page  36,  plate  11,  figure  9;  plate  12,  figures  4,  7, 10, 
12,14,  16- 
N.  dbrwrmis,  page  39,  plate  11,  figure  16. 
N.  crasstta,  page  37,  plate  12,  figures  16,  17. 
DESCRIPTIONS  OF  SPECIES. 

•     NIICULITES  COBBUGATtS  Wllliamiu 

Plato  11,  figs.  10, 12, 18. 

1913.  Nuculiies  oorrugatta  Wiluahs,  Proc.  U.  S.  Nat.  Mus.,  vol.  45,  p.  347»  pi.  31, 
figs.  11  and  14. 

In  the  original  publication  of  this  species  two  specimens  were 
selected  for  illustration,  both  of  which  are  more  or  less  distorted. 
Considerable  variation  in  form  was  recognized.  Since  then  all  the 
representatives  of  the  genus,  from  the  Eastport  Quadrangle,  have 
been  critically  studied  with  the  result  that  the  normal  form  of  the 
species  can  now  be  more  accurately  determined.  This  normal  form 
is  fairly  well  represented  by  the  new  figures  given  in  this  paper  (pi. 
11,  figs.  10,  12,  and  18). 

The  average  length  of  18  specimens  from  the  Leighton  Cove  locality 
is  23}  mm.    The  average  height  in  proportion  to  length  is  53/100. 

The  specimens  from  the  Crowe  Neck  locality  are  smaller,  rarely 
exceeding  the  average  length  of  the  Leighton  Cove  specimens.  Their 
relative  height  is  approximately  the  same. 

Other  forms,  associated  with  this  species  in  the  typical  locality,  are 
represented  by  figures  6,  16,  20,  and  21.  These  are  described  beyond 
under  separate  specific  names. 

FoTTnxUwn  and  locality. — ^Pembroke  formation,  in  the  Leighton 
gray  shale  member  at  the  head  of  Leighton  Cove,  Pembroke  Town- 
ship Goc.  5.3.8  F)  for  the  cotypes  Cat.  No.  58976  U.S.N.M.  and  the 
specimen  figured  on  plate  11,  figure  12. 

Edmunds  formation,  gray  shales,  shore  of  the  little  cove  in  north- 
east part  of  Crowe  Neck  opening  into  northeast  end  of  Straight  Bay 
Trescott  Township  Goc.  5.33.8  B)  for  the  specimens  figured  as  figure 
10  and  18  on  plate  11,  Cat.  No.  62869  U.S.N.M. 

This  last  locaUty  is  believed  to  be  at  the  dividing  line  between  the 
Edmunds  and  Pembroke  formation.  In  the  folio  it  is  mapped  as 
Edmunds. 

Remarks. — Specimens  of  this  species  have  been  found  in  other  out- 
crops of  the  Pembroke  shales,  at  the  head  of  Leighton  Cove  in  lower 
be<^  of  the  same  section  (namely,  loc.  No.  5.3.8  m  and  5.3.8  £  also 
on  the  outside  of  Leighton  Point  (at  loc.  No.  5  : 4.7  B). 

Plate  11,  fig.  6. 

This  is  a  smaU  species,  which  in  general  form  resembles  N.  carrU' 
gataSf  but  it  is  less  than  half  the  size;  the  beak  is  further  back  and 
both  the  front  and  back  ends  are  more  prolonged  and  narrowed.    The 
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clavicle  is  distinct,  dips  forward  and  reaches  half  way  across  the  shell. 
The  hinge  is  crenulate.  The  ]>06terior  end  is  depressed  without  dis- 
tinct unbonal  ridge  but  with  absc\ire  traces  of  corrugations. 

Dimensions,  14  by  6  J  nun, =46%. 

.  Formaiion  cmd  locality. — Pembroke  formation.    Thin  gray  shales 
at  the  head  of  Leighton  Cove  (loc.  5.3.8.  F). 

Remarks. — ^The  type-specimen  of  this  species  comes  from  the  same 
faunule  with  typical  NucuHtea  corrugcstus  (loc.  No.  5.3.8  F). 

The  same  species  has  been  recognized  in  the  faimules  of  other 
localities  of  the  Pembroke,  namely.  Oak  HiH  Goc.  No,  1.43.9  A) 
species  No.  2087  A  and  C  and  2089;  a  mile  or  so  southeast  of  Oak 
Hill  (loc.  No.  1.55.1  A)  species  No.  1849;  northeast  of  Leighton 
Point,  in  the  shales  continuing  Kelley  Point  outcrops -to  the  southeast 
(loc.  No.  5.4.7  A)  species  No.  2124,  2125,  and  2126. 

Typ€^pecimm.—Ca^  No.  62870,  U.S.N.M. 

The  following  three  species  come  from  the  same  shales  in  which 
typical  Nuculitea  cormgatua  is  found  Goc  No.  5.3.8  F).  Morpho- 
logically, they  are  specifically  distinct  from  that  species.  Their 
present  form  is  evidently  secondary,  not  original.  They  have  been 
figured  and  given  separate  names  in  order  to  discuss  the  problems 
they  offer  the  paleontologist  for  solution. 

NSdWrn  IiAlX>ir,  wmw  M >d<e» 

Plate  11,  fig.  15. 

Nuctilites  ladan  resembles  in  its  present  outline  N.  battuSf  repre- 
sented iattie%ave  immediately  above  iton pkt&  11.  Itdiffetsinthe 
narrowing  of  both  front  and  back  ends,  aasociated  with  lan  arching 
of  the  center  of  the  shell,  whick  renooves  it  from  a  subquadrate  to  an 
oval  shape. 

It  is  so  near  to  N,  IxiUus,  however,  that  taken  alone  one  would 
Datm-i^lly  consider  it  a  variety  of  that  species.  It  is  probable  that 
it  is  a  distorted  specimen  of  N.  conrugatus.  Theze  are  no  itFaces  on 
the  umbmaal  slopes  of  the  oorrugations  chaffaoteristic  of  tine  latter 
species. 

Formaiitm  and  locality. — Pembrolfie  formation,  gray  shale  at  head 
of  Leighton  Cove,  Goc.  No.  5.3.8  F),  Leighton  Neck,  Pembroke. 

Remarks. — The  same  form  has  been  found  in  the  Pembroke  shales 
outside  Leighton  Point  Ooc.  No.  5.4.7  B). 

Type-8pecimen.-09.t.  No.  62871  U.S.N.M. 


NUCUUTES  NESSDS»  aew  i 

Plate  11,  fig.  21. 

The  second  species,  Nuculites  neaeus,  is  more  like  N.  wrrugatw  in 
its  general  surface  chacracters,  bat  is  a  short,  high  form,  with  broadly 
rounded  ends, 'a  beak  nearly  central,  high,  overarching  the  hinge,  and 
834»— Ift— Proc,N.M.Vo1.54 4  ^  , 
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a  slender,  long  clavicle.  Hinge  short  and  arching.  The  corruga- 
tions are  present  on  the  nmbonal  slopes  and  the  slight  broad  depres- 
sion across  the  center  is  like  N.  corruffotua. 

Formation  and  locality. — Same  as  N,  hdon. 

RemarJcB. — ^A  specimen  presenting  this  form  has  been  seen  in  the 
shales  of  the  Edmimds  formation  at  northern  end  of  Straight  Bay 
Goc.  No.  1443  D  7). 

Typespecimen.'-OB^U  No.  62872,  U.S.N.M. 

NUCUUTES  LICHIS,  ii«w  ■pedes. 

Plate  11,  fig.  20. 

The  third  species,  Nuculites  lichas,  is  still  closer  in  general  form  to 
N.  eorrugatus,  but  the  front  is  higher,  more  broadly  romided,  the 
back  low  and  not  projecting  above  the  hinge,  the  posterior  end  is 
probably  like  that  of  N.  eorrugatus  but  low  and  flattened.  Several 
wrinkle-like  lines  radiate  backward  from  behind  the  beak,  which  in 
the  specimen  are  nearly  as  prominent  as  the  long,  slender  backward 
trending  clavicle. 

Forrrhation  and  locality, — Same  as  N.  ladon. 

Remarks. — It  would  be  misleading  to  speak  of  these  three  forms 
as  varieties,  in  the  biological  sense,  of  N.  eorrugatus.  There  is  no 
reason  to  suppose  that  the  shells  of  the  species  N.  eorrugatus  varied 
in  these  ways  in  life.  Nor  is  it  any  more  correct  to  call  them  varie- 
ties of  N.  Tnittas  to  which  in  their  present  state  they  have  close  resem- 
blance. 

Strictly  speaking,  they  are  metamorphic  species,  real  for  the  pale- 
ontologist, but  mythical,  as  are  their  names,  for  the  zoologist. 

Type^peeimen.—Cekt.  No.  62873,  U.S.NJtf. 


NUCIJUm  SI7BPLAND8»  aew  i 

Plate  11,  fig.  17;  plate  12,  fig.  8,  magnified. 

Shell  thin,  transversely  elliptical,  compressed,  somewhat  narrowed 
behind,  basal  maigin  regularly  and  gently  roimded  with  a  slight  unde- 
fined constriction  near  the  posterior  end.  Beak  low  and  broad,  rifl- 
ing but  little  above  the  hinge  line,  terminating  a  little  in  front  of 
center.  General  surface  depressed-convex,  umbonal  ridge  low,  unde- 
fined, and  with  a  slightly  depressed  furrow  in  front  of  it.  Surface 
crossed  by  fine  concentric  lines,  the  posterior  umbonal  ridge  and  slope 
crossed  by  fine  radiating  lines.  Clavicle  short  but  distinct,  hing^ 
with  crenulate  teeth. 

The  dimensions  of  the  type-specimen  are  20  by  12  mm.,  making 
the  height  60  per  cent  of  the  length,  which  is  within  the  limit  already 
set  for  specimens  of  N.  eorrugatus. 

Formation  and  locality. — ^Eklmunds  formations:  Gray  shales,  shore 
of  the  little  cove  in  northeast  part  of  Crowe  Neck,  opening  into  north 
end  of  Straight  Bay,  Trescott  Township  (loc.  No.  5.33.8  B). 
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This  outcrop  is  beHeved  to  represent  the  uppermost  beds  of  the 
Edmunds. 

Remarks. — ^The  discovery  that  specimens,  from  the  Crowe  Neck 
locality,  Edmunds  formation,  in  other  respects  having  the  characters 
of  N.  corrugcUus,  are  crossed  upon  the  umbonal  ridge  and  slope  by 
distinct  fine  radiating  lines  suggests  intimate  genetic  relationship 
between  the  two  species. 

From  a  morphologic  point  of  view  N.  mbplanua  and  N.  corrugatus 
are  two  distinct  species.  The  fact  that  the  radiating  lines  on  the 
posterior  end  of  the  sheU  occur  only  in  this  Crowe  Neck  locality,  sug- 
gests that  they  are  a  matter  of  preservation  rather  than  of  specific 
distinction. 

From  a  taxonomic  point  of  view,  if  the  radiating  lines  be  given 
specific  value,  then  N.  mbplanua  becomes  the  type  of  the  Crowe 
Neck  forms  and  the  more  elongate  forms  which  in  other  respects 
agree  with  the  typical  N.  corrugaiua  of  the  Leighton  Cove  locality 
become  varieties  of.  N.  suhplanus  distinguished  from  N.  corrugaiua 
by  the  radiating  lines. 

With  this  interpretation  the  Leighton  Cove  (Pembroke)  species 
H.  corrugatus  becomes  the  later  representative  of  the  Edmunds, 
Crowe  Neck,  species  N.  subplanus  from  which  it  differs  by  absence 
of  the  radiating  fines  on  the  posterior  end  of  the  shell. 
IVp«-«P«?iwi€n.— Cat.  No.  62874,  U.S.N.M. 

NUCUUTBB  TBBBCOrn,  new  ipeciei. 

Plate  12,  fig.  1. 

SlieJl  obliquely  ovate;  front  end  short,  narrowly  rounded;  pos- 
terior end  large,  subcuneate,  produced  both  downward  and  back-^ 
ward.  Beak  prominent,  arching  over  the  hinge  and  terminating 
near  the  front.  Valves  convex,  most  so  over  the  central  portion. 
Umbonal  ridge  prominent,  subangular,  below  and  anterior  to  which 
is  a  weUrdefined  depressed  furrow  extending  from  posterior  side  of 
beak  obliquely  across  to  the  post-inferior  margin.  Basal  margin 
broadly  rounded  from  the  front  to  the  umbonal  fturrow,  where  it 
turns  upward  to  form  a  distinct  reentrant  sinus.  Hinge  short,  with 
crenulate  teeth  (evident  behind  the  beak);  the  posterior  margin, 
from  the  end  of  the  hinge  to  top  of  the  umbonal  ridge,  long  and 
nearly  straight.  The  cardinal  slope  abrupt  and  slightiy  concave. 
Surface  crossed  by  sharp,  fine  concentric  lines.  The  clavicle  is 
approximately  vertical  to  the  hinge  line,  well  defined,  but  slender, 
and  in  some  specunena  distinctiy  curved  as  in  Nuculites  trimeter 
Conrad. 

The  long  axis,  from  the  center  of  the*front  margin  to  extremity  of 
the  postumbonal  ridge,  cuts  the  shell  into  two  approximately  equal 
portions;  the  arched  basal  margin  protruding  below  to  balance  the 
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lunbonal  extension  forward.  The  height  is  slightly  (one  to  two- 
tenths)  greater  than  one-half  the  length. 

The  figured  specimen  (pi.  12,  fig.  1)  is  the  largest  specimen  seen.  A 
smaller  specimen  (M  1773),  presenting  more  fnllj  the  specific  char- 
acteristics, has  a  length  of  11  millimeters  and  is  regarded  as  ootypical 
with  the  former. 

Formaiion  and  locality. — Edmunds  formation,  northeastern  part 
of  Crowe  Neck  (loc.  5.33.8  B),  Trescott  Township,  Washington 
County,  Maine,  gray  shales  near  the  top  of  the  Edmunds  formation. 

Remarks. — ^This  species  recalls  Nucula  eoaretata  Phillip6==CVictiI- 
UHa  coardata  McCoy,  from  Fresh  water,  f}ast,  Pembrokeshire,  Eng- 
land; especially  Phillip's  figure  47,  plate  26,  from  which  our  species 
diffeis  in  its  greater  proportionate  length.  McCoy,  in  redefining  the 
species,  mentions  the  proportion  of  height  to  length  as  65/100  which 
is  approximately  that  of  N.  trescotti. 

Type^8peci7nen.—CeLt  No.  62875,  U.S.N.M. 


NDCUUtES  BOBUSTUS,  M 

Plate  11,  fig.  0;  plate  12,  figs.  4,  7, 10, 12»  14. 15. 

1889  cL  CueuUiua  onHqma  Sowbbbt,  MurchiBon  8iL  SyiteQi,  p.  602,  pli.  8,  U 

and  12(1. 
1855  of.  CucuUdla  anttgtca  {McCk>T)  Britiih  Pal.  Fosula,  p.  28i. 

A  small,  thick-shelled  speicies,  much  resembling  OucuUaea  anUqtia 
Sowerby,  but  having  a  more  prominent  overarching  beak,  stronger 
clavicle  and  more  transversely  elongate  form. 

Externally,  the  shell  is  transversely  ovate,  rather  convex,  beak 
prominent  overarching,  posterior  end  produced,  baeai  margin  bioftdly 
rounded,  a  shallow  furrow  below  the  inconsptoiious  umbonal  ridge, 
front  margin  rounded  (pL  11,  fig.  9). 

Interior  molds  show  promin^t  beak,  archiiig  over  the  hinge  mar- 
gins, terminating  about  \  length  back  from  front  margin.  Clavicle 
strong,  straight,  reaching  beyond  middle  of  shell;  the  anterior  mus* 
cular  scar  to  within  the  space  set  off  by  the  dkvide.  Behind  the 
beak  the  interior  of  the  shell  is  strengthened  by  a  broad  rib  bounding 
the  posterior  muscular  scar  on  its  front  side.  The  cardinal  edge  is 
strongly  developed  and  has  a  continuous  series  of  crenulate  teeth 
from  near  die  front  end  of  the  hinge  to  a  point  beyond  the  front  side 
of  the  posterior  muscular  scar. 

In  front  the  teeth  incline  inward  toward  the  beak,  and  aro  slightly 
longer  than  those  behind  the  beak,  which  also  indine  inwaid  toward 
the  beak.  Those  immediately  imder  the  beak  are  smaller  than  at 
either  end. 

Of  16  specimens  measured',  the  average  length  is  a  little  over  12 
mm.,  the  smallest  6i,  the  largest  18  mm.  The  average  height  51/100, 
the  length,  varying  from  42  to  69  percent. 
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The  figures  of  CucuUoLca  antiqua  giyen  by  Sowerby  are  8  J  and  14 
mm.  long,  with  height  about  70  per  cent  and  64  per  cent  of  length. 

McCoy  gives  the  proportion  65/100  for  height  to  length,  thus  show- 
ing, mathematically,  the  more  slender  form  of  our  species. 

Formation  and  locality. — Pembroke  formation,  gray  shales  on  east 
side  of  Young's  Point,  Denbow  Neck,  Lubec  (loc.No.  5.25.4  B). 

Type^pecimen.—€At.  No.  62876,  U.S.N.M. 

NCCtlUTES  CRASSUS,  new  apMlcs. 
Plate  12,  figs.  16  and  17. 

The  definition  of  this  species  is  founded  upon  two  molds  of  the 
interior  of  left  ralves  and  a  fragment  of  the  exterior. 

Shell  large,  long,  elongate-ovate,  anterior  and  posterior  ends  about 
equally  narrowly  rounded.  A  deep,  broad  posterior  furrow  on  the 
exterior  nms  from  the  hinge  to  the  basa^  margin  separating  oft  the 
strong  umbonal  ridge  from  the  body  of  the  shell.  In  the  mold  of 
interior  the  shell  seems  to  have  been  thickened  for  a  width  of  several 
millimeters  in  front  of  the  posterior  adductor,  which  is  deeply  im- 
pressed. The  clavicle  is  strong  and  expanding  at  the  inner  surface 
of  the  shell;  and  extends  more  than  halfway  across  the  shell.  The 
basal  margin  is  broadly,  evenly  rounded  up  to  the  edge  of  the  pos- 
terior furrow,  which  ends  in  a  sinus.  The  surface  curves  down 
abniptly  at  both  the  anterior  and  posterior  ends.    The  crenulations 

are  strong  both  sides  the  beak.    The  beak  arches  over  the  hinge. 
The  exterior  surface  is  marked  by  fine  concentric  lines. 

Dimensions,  37  by  15J  mni.  (41 J  per  cent);  30  by  13  (43  per  cent). 

The  teeth  behind  the  beak  distinctly  express  the  "V-shaped  form" 
whicli  VcrriH  and  Bush  considered  to  be  a  characteristic  of  modem 
genera  ot  this  group  of  shells.* 

Formation  and  locality. — ^Pembroke  formation,  gray  spKntery 
shales  on  east  side  of  Denbow  Point,  north  side  of  a  little  cove  on  north 
side  of  Young's  Point.    Lubec  (loc.  No.  5.24.6.  B). 

Remarks. — ^This  is  a  large,  thick  shell,  having  about  the  propor- 
tions of  N.  rohistiis  but  twice  as  large.  Our  specimens  are  larger 
than  the  largest  reported  specimen  of  Nuculites  ohlongatus  Conrad, 
and  proportionally  the  shell  is  longer  and  narrower.  The  height  of 
two  specimens  of  N.  crassus  is  41  per  cent  and  43  per  cent  of  the  length. 
The  corresponding  proportion  of  N.  ohlongatus  is  57  per  cent. 

It  agrees  with  N.  rohustus  in  the  strong  reinforcement  of  the  inner 
surface  of  the  shell  between  the  umbonal  cavity  and  the  posterior 
muscular  scar,  the  narrowing  of  the  posterior  end,  and  the  flattening 
of  the  umbonal  and  central  cavity  of  the  shell  shown  in  the  interior 
molds.  In  these  features,  the  resemblance  to  CucuUaea  antiqua  Sow- 
erby is  closer  than  to  the  Devonian  N.  ohlongatus  Conrad. 

Type-specimen.— CB.t.  No.  62877  U.S.N.M. 

lAmer.  Joor.Soi.,vdl.8,l8B7yP.58L 
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NUCULmSS  SPBCIOSUS,  now  i 

Plate  12,  figs.  9, 18,  19. 

Shell  thin,  large,  elongate,  subcylindrical,*  length  nearly  three 
times  the  height.  Hinge  line  long,  crenulate.  Posterior  end  cune- 
ate.  Front  rounded,  clavicle  in  type-specimen  strong  but  thin  and 
inclining  forward;  in  a  second  specimen  (M  1809)  inclining  backward. 
Beak  low,  in  the  mold  of  interior  scarcely  projecting  beyond  hinge, 
terminating  about  one-fourth  of  length  back  of  front  margin.  Pos- 
terior end  prominently  corrugated,  apparently  in  part  due  to  pucker- 
ing of  the  shell  by  pressure. 

The  dimensions  of  the  largest  specimen  are:  Length  43,  and  height 
15  mm.  (pi.  12,  fig.  19);  another  specimen  from  the  same  locality 
(M.  1807)  measures  40  by  14  nmi.  Two  other  specimens  from  same 
locality,  probably  the  same  species,  measure  33  by  13  mm.,  and  32 
by  13  mm.  (M.  1806,  see  pi.  12,  fig.  9,  and  M.  2081). 

Another  specimen,  from  another  outcrop  of  probably  the  same 
horizon  (M.  1809,  see  pi.  12,  fig.  18)  has  an  estimated  length  42, 
estimated  height  14  mm. 

In  size  and  general  form  it  resembles  N.  croMua^  but  differs  from 
that  species  in  its  thin  shell,  inconspicuous  beak,  slender  clavicle  and 
absence  of  trace  of  muscular  impressions. 

In  these  latter  characters,  it  approaches  N.  corrugatua;  but  it  is 
longer,  thicker,  not  so  flat,  and  the  extremities,  bodi  anterior  and 
posterior,  are  lengthened  and  more  attenuate  than  in  N.  carrugatius. 

These  differences  from  N.  carrugatus' msjj  in  part,  be  accounted 
for  by  the  slaty  deformation  of  the  rock  in  which  they  are  contained. 
The  rock  containing  the  types  of  N.  corrugatus  is  a  similar  shale,  but 
does  not  show  the  splintery  structure  of  the  shale  holding  N.  specM' 
8U8,  and  it  is  to  be  noted  that  all  of  the  specimens  referred  to  N.  specie 
9fjL8  have  their  long  axis  in  line  with  the  long  axis  of  the  splinters. 

The  only  specimen  associated  with  them,  lying  crosswise  to  the 
direction  of  slaty  elongation,  is  abnormally  short  (see  N.  abnarnMt 
pi.  11,  fig.  16). 

Formation  arid  locality. — ^Pembroke  formation,  gray  shale  on  the 
west  side  of  Coffin  Neck,  opposite  Gooseberry  Island,  Lubec  Town- 
ship Goc.  No.  5.44.2  A).  These  beds  rest  inmiediately  upon  some 
light  greenish  shales  holding  an  unmistakable  Edmunds  fauna. 

Remarks, — ^This  species  has  been  found  in  other  outcrops  of  the 
shales  near  the  border  between  the  Edmunds  and  Pembroke  forma- 
tions, at  the  northern  end  of  Coffin  Neck  (loc.  No.  5.34.7  A>),  and  in  the 
collection  made  by  N.  S.  Shaler  in  Straights  Bay,  precise  locaUty  not 
known  (loc.  No.  1443  D  7) ,  probably  the  same  as  locality  No.  &33.8  B. 

Typ^pedmm.—Cdi.t.  Nos.  62878,  62880,  U.S.N.M. 

I A  spedinen  (M  2013)  from  the  odlection  made  by  N.  8.  Bhaler  aoe.  1448  D  7),  prtfteUy  tbe  ^ 
M  oar  6^.8  B,  pneenta  apparanUy  tbe  obaiacton  of  this  gpecSM  imdlstor^^ 
the  types  iBsappoMd  to  have  been  pMdooed  by  pmanre  (MO  M 1806,  N.  sbworsiirt^ 
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NUCIJIjrnBB  ABNOBBOB,  ii«w  i 

Plate  11,  fig.  16. 

Shell  rhomboid-ovate,  flattened,  resembling  in  outline  a  Devonian 
OypricardeUa,  but  with  the  clavicle  and  crenulate  teeth  of  NuevliUa. 

The  antero-posterior  diameter  is  28  mm.  and  height  (estimated) 
20,  or 'at  least  70  per  cent  of  length.  Beak  situated  about  one-third 
of  length  back  of  front  margin.  The  umbonal  ridge,  as  in  Oypficar-^ 
deOa,  with  central  body  of  the  shell  depressed  convex,  the  postum* 
bonal  slope  is  concave  and  falls  off  abruptly  from  the  umbonal  ridge. 
The  hinge  behind  the  beak  is  marked  with  the  characteristic  crenu- 
late teeth  of  NucviUes  and  the  clavicle  is  distinct  and  slants  forward. 

This  specimen,  was  found  in  the  same  shales  with  Nuctdites  specio' 
8U8,  from  which  it  differs  very  greatly  in  form;  nevertheless  it  is  quite 
possible  that  the  difference  in  form  is  due  to  metamorphio  distortion 
after  fossilization. 

Formation  and  locality. — Pembroke  formation,  gray  shales  on  west 
side  of,  CoflSn  Neck,  opposite  Gooseberry  Island,  Lubec  (Loo.  No. 
5.44.2  A).  These  shales  he  inmiediately  above  some  light  greenish 
shales  containing  an  Edmunds  fauna. 

Ti/pMp^awew.— Cat.  No.  62881,  U.S.N.M. 

NUCDUrBS  CHBTBIFPDS*  new  ipeciei. 

Plate  12,  fig.  6. 

The  name  Ntictdites  cJirysippus  is  given  to  an  elongate,  cuneate 
form  similar  to  that  of  N.  cuneiformia  Conrad.  Most  of  the  terms 
nsed  in  describing  that  species  apply  equally  well  to  this  one. 

Shell  of  medium  size,  elongate-ovate,  cuneiform,  widest  in  front 
and  pointed  behind;  length  (22  mm.)  twice  the  height  (11  nun.),  thus 
differing  from  N.  cuneiformis,  the  length  of  which  is  greater  than 
the  height.  Basal  margin  gently  curving  in  the  anterior  part,  becom- 
ing nearly  straight  behind.  Posterior  extremity  narrow,  but  less  so 
and  less  elongate  than  in  N.  cuneifarmis  and  obliquely  truncate 
behind.  This  truncation  of  the  margin  lies  between  the  two  faintly 
expressed  umbonal  ridges  which  radiate  from  the  beaks.  At  the  base, 
they  are  3^  mm.  apart,  the  space  between  them  is  flat  and  marked  by 
two  intermediate  faint  corrugations  as  in  iV.  corrugatua.  The  cardi- 
nal line  is  nearly  straight.  Anterior  end  sloping  rapidly  in  a  straight 
Une  from  the  beaks  and  abruptly  rounded  below.  The  beak  is  at 
the  extreme  front  (if  the  axis  of  the  shell  be  made  parallel  to  the 
hinge  line).  If  the  margin  of  the  base  be  made  the  transverse  axis 
of  the  shell,  the  beak  stands  near  the  front,  which  is  broadly  roimded 
to  the  center  of  the  base  and  the  shell  is  very  oblique  and  the  umbonal 
slope  is  greatly  elongate  and  bounded  by  two  faint  diverging  ridges. 
In  front  of  the  more  anterior  of  these  ridges,  there  is  a  broad  shallow 
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furrow  extending  from  the  middle  of  the  ahell  to  the  basal  margin, 
The  post-cardinal  slope  is  abrupt  as  is  also  that  at  the  front  end  of 
the  shell.  The  surface  is  marked  by  fine  concentric  stria  and  stronger 
lines  of  growth  about  two  millimeters  apart.  The  clavicle  is  slender, 
runs  about  half  way  toihe  base,  and  is  directed  backward  at  about 
40  degrees  from  the  hinge  line. 

Formatwn  and  locality. — ^Pembroke  formation,  splintery  gray 
shales,  in  the  southern  part  of  West  Pembroke,  on  west  side  Penna- 
maquam  River  (loc.  No.  1.45.6  A). 

Type-^ecmen.—Ceit.  No.  62882,  U.S.N.M. 


NVCULITBB  ATSB|JB»  Bttw  i 
Plate  12,  fig.  3. 

The  name,  Nucrdites  atreus,  is  given  to  a  transversely  elKptical  shell, 
the  beak  of  which  is  situated  almost  central  (about  1  mm.  in  firont  of 
the  center).  The  valves  moderately  convex,  beak  low,  protruding 
slightly  beyond  the  hinge  margin.  The  two  ends  are  sub-equal,  the 
anterior  evenly  rounded,  the  posterior  obliquely  truncated,  forming  a 
blunt  angle  with  the  base  line.  The  umbonal  ridgi&  is  only  slightly 
angular,  scarcely  separating  the  body  lope  from  the  post-umbonal 
slope.  The  hinge  line  is  slightly  arching,  corresponding  to  the  gentle 
cm-vature  of  the  basal  mai;g]zi,  making  the  form  nearly  equilateral. 
The  clavicle  is  thin  and  reaches  less  than  half  way  tp  the  basal  margin, 
and  inclines  forward  about  35^  from  a  transverse  line  nmning  through 
the  middle  of  the  shell.  There  are  distinct  crenulations  on  the  hinge. 
The  surface  markings  are  as  upon  N.  chrysippus. 

The  surface  of  this  shell  is  evenly  rounded  from  front  to  the  umbo- 
nal angle,  which  is  only  slightly  and  broadly  undulate.  There  are 
no  indications  of  furrows  or  ridges  radiating  from  the  beak,  and  the 
only  break  in  this  even  curvature  of  the  margin  is  the  posterior 
truncation  spanning  the  end  of  the  slope  between  the  umbonal  ridge 
and  the  end  of  the  hinge  line. 

The  shell  presents  some  resemblance  in  outer  form  to  Palaeoneilo 
plana  Hall,  and  may  be  distinguished  from  Hall's  %ure  (24  of  plate 
48)  by  the  more  central  position  of  its  beak,  the  broader  ciu^ature 
of  the  anterior  end,  and  the  wider  and  truncate  termination  of  the 
posterior  end.  In  addition  to  the  crenulate  teeth  of  Palaconeilo,'  this 
species  has  the  clavicle  of  Nuculites.  Dimensions:  antero-posterior 
diameter  18  mm.,  height  from  beak  to  "basal  margin,  7  mm.  (—  3» 
per  cent).  The  beak  is  8i  nmi.  from  front  and  9^  mm.  from  posterior 
extremity. 

Formation  and  locality. — ^Pembroke  formation,  splintery  gray  shales 
in  the  southern  part  of  West  Pembroke  on  west  side  of  Pennamaquam 
River  Goc.  No.  1.45.6  A). 

Type-specimen.— CQ,i.  No.  62883,  U.S.N.M. 
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NUCmJTES  THTE8TES,  nam  speclM. 

Plate  11,  fig.  8. 

Nuculites  tliyestes  has  a  broadly  ovate  form;  the  length  is  about 
one-third  greater  than  the  height,  valves  depressed-convex,  beak  low, 
and  (when  viewed  in  such  a  position  that  the  hne  connecting  the  mid- 
dle of  the  anterior  with  the  middle  of  the  posterior  end  is  horizontal), 
the  beak  is  decidedly  posterior  to  the  center.  From  this  point  of 
view,  the  anterior  end  is  evenly  curved  and  is  very  broad,  and  the 
posterior  end  is  short  and  not  more  than  half  the  height  of  the  front. 
The  hinge  is  not  in  evidence,  but  the  posterior  slope  indicates  the 
position  oi  the  beak,  and  there  is  a  gradually  broadening  furrow 
separating  two  very  low  umbonal  ridges.  The  ckviele  is  short,  reach- 
ing about  one-third  the  distance  t<>  the  margin  and  slants  forward. 
The  surface  markings  are  the  same  as  for  JV.  ckrysippas  and  R,  aitnus. 
Dimensions,  greatest  diameter  21^  iiiiii-  (which  is  on  the  Une  con- 
necting the  center  of  posterior  end  with  center  of  anterior  end); 
height  17  mm.  (7&  per  cent). 

Formatum  and  hcality. — ^Pembroke  formation,  sptinteiy  gray  shales 
in  the  southern  part  of  West  Pembroke^  on  west  side  of  Pennamquam 
River  Ooc.  No  1.45.6  A). 

Tyfer8p€cimen.—C&i.  No.  62884,  U.S.N.M. 

KEyMAEKS  ON  N.  CHBYSIPPUA,  N.  ATBBUS,  AND  N.  TKYBBfTSa. 

These  three  quite  dissimilar  shells,  found  in  a  small  outcrop  of  the 
splintery  Pembroke  shales  in  West  Pembroke  village,  offer  soma  par- 
ticularly interesting  facts  for  the  paleontologist. 

They  are  represented  by  figure  8  on  plate  11,  and  figures  3  and  5 
on  plate  12. 

At  first  glance  they  appear  to  represent  three  distinct  genera  neither 
of  which  is  NuculUes,  On  closer  inspection,  however,  a  slender  clav- 
icle is  discovered  on  each  specimen  and  on  one  of  them  the  charac- 
teristic crenulations  are  seen,  so  that  upon  comparing  them  with 
fuller  collections  of  Nuculites  from  other  outcrops  of  the  Pembroke 
shales,  it  is  clear  that  each  of  them  is  a  distorted  specimen  of  some 
species  of  Nuculites. 

The  three  forms  are  so  decidedly  different  that,  from  a  morphologic 
point  of  view,  they  must  be  regarded  as  distinct  species.  In  order  to 
discuss  them,  I  have  given  them  names: 

M  1787=  Nuculites  chrysippus  (pi.  12,  fig.  5). 

M  1788=  i\r.  atreus  (pi.  12,  fig.  3). 

M  1789=  N  thyestes  (pi.  11,  fig.  8). 

Although  neither  of  the  forms  has  any  near  resemblance  to  N. 
corragatusy  nor  has  there  been  found  in  this  locality  any  specimen 
that  can  be  referred  morphologically  to  that  species,  a  study  of  the 
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collections  leads  very  strongly  to  the  belief  that  they  are  but  dis- 
torted representatives  of  the  same  zoological  species  I  have  called 
N.  corrugatus. 

But  on  this  hypothesis  it  would  not  be  correct  to  refer  to  these 
species  as  varieties  of  N.  ccrragatus  for  there  is  no  evidence  to  show 
that  the  zoological  species  N.  corrugabas  expressed  anything  like 
these  divergences  in  form. 

Further,  they  are  not  imaginary  species,  for  the  characters  they 
express  as  fossils  are  as  positive  and  real  and  exact  as  those  expressed 
by  any  other  fossils. 

Nevertheless,  taken  separately,  as  figured  and  morphologically 
described,  there  is  nothing  to  indicate  that  they  are  not  as  "good'^ 
species  as  any  others  described  in  this  paper. 

They  are,  however,  evidently  distorted  as  is  demonstrated  by  the 
ollowing  diagrams,  which  show  the  realtionship  of  the  present  form 


Fio.  1.— AxB8  or  DsroBMAifoir  m  TABiBTm  or  Nucuutbs. 


of  each  to  the  axis  of  general  deformation  of  the  splintery  shales  m 
which  they  lie. 

The  outline  is  here  drawn  as  near  as  possible  as  it  lay  on  the  splint- 
ery shale,  the  long  axis  of  which  is  here  placed  horizontal  and  the 
chief  compression  of  which  has  been  in  a  vertical  direction. 

The  line  C-D  is,  for  each  specimen,  approximately  its  long  trans- 
verse axis  and  A-B  its  vertical  axis  running  through  the  tip  of  the 
beak,  on  the  supposition  that  they  were  originally  normal  shaped 
specimens  of  Nucvlit^. 

Taking  these  three  specimens  to  be  actually  three  distorted  indi- 
viduals of  the  same  species,  a  study  of  the  effects  of  the  pressure  and 
movement  of  the  rock  upon  the  original  form  is  instructive. 

In  the  first  figure  (iV.  ckrysippus)  the  squeezing  has  changed  the 
relations  of  the  lines  A-B  to  C-D  from  90°  for  each  arc  to  145°  for  the 
arcs  A-D  and  B-C  and  45°  for  the  arcs  D-B  and  A-C,  thus  relatively 
shortening  the  height  of  the  front  and  the  back  and  lengthening  the 
hinge  margin  behind  the  beak  and  the  front  half  of  the  base;  redis- 
tributing each  of  the  elements  of  the  circumference  without  markedly 
disturbing  the  general  shape  of  the  contour.  The  beak  is  shifted 
forward  to  the  extreme  front  and  the  clavicle  is  turned  stron^y 
backward. 
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In  the  second  figure  {N.  aireus)  the  squeezing  has  not  greatly 
affected  the  angular  position  of  the  partsi  as  shown  by  the  nearly 
norma!  relation  of  the  axes  A-B  to  C-D  (90°);  but  has  apparently 
thrust  the  front  half  of  the  shell  upward  and  forward,  elongating  the 
part  in  front  of  the  beak,  while  the  posterior  basal  part  has  been  forced 
upward  toward  the  beak,  thus  shortening  the  posterior  end. 

In  the  third  figure  {N.  ihyeates)  the  arcs  A-C  and  D-B  have  been 
reduced  about  20°,  with  corresponding  increase  of  the  arcs  A-D  and 
O-B.  But  the  effect  of  this  squeezing  has  been  very  different  from 
the  first  case,  because  of  the  different  position  of  the  beak,  which  was 
evidently  more  stable,  the  other  parts  of  the  shell  moving  about  it. 
The  result  has  been  a  great  flattening  out  of  the  front  half  of  the  shell, 
a  shortening  and  pushing  forward  of  the  posterior  part,  arching  of 
the  hinge  margin,  and  thrusting  of  the  beak  into  a  nearly  central 
position,  leaving  the  clavicle  in  a  normal  relation  to  the  beak. 


NUCinxraB  AMTCUS.  nmr  i 

Plate  11,  fig.  5. 

Shell  narrow,  elongate,  with  a  high,  angular  umbonal  ridge.  The 
beak^ow,  terminating  at  about  one-quarter  distance  back  from  front 
to  posterior  extremity.  The  umbonal  ridge  forms  the  most  elevated 
part  of  the  surface  in  the  middle  where  it  is-  sharply  angular  and  flat^ 
tens  out  both  toward  the  beak  and  toward  the  postero-basal  angle. 
On  the  posterior  slope  there  is  a  slightly  raised  secondary  parallel 
rid^e.  Anterior  to  the  umbonal  ridge,  the  surface  slopes  off  grad- 
ually toward  the  front.  The  clavicle,  inclines  slightly  backward, 
and  extends  scarcely  halfway  to  the  base. 

Dimensions. — ^Antero-posterior  diameter  13^  mm.;  height,  7  nam. 
(52  per  cent).  There  is  a  faint  linear  depression  in  the  specimen 
(which  is  a  mold  of  the  interior)  proceeding  from  behind  the  tip  of 
the  beak,  crowning  ttie  umbonal  ridge  near  its  cardinal  end,  and 
terminating  on  the  basal  margin  at  a  point  about  3  nmi.  in  front  of 
the  posterior  extremity.  This  depression  appears  to  have  been  a 
raised  line  on  the  interior  of  the  shell  about  one-half  the  strength  of 
the  clavicle.  It  is  possible  that  it  is  the  expression  of  a  crack  of  the 
shell,  as  its  direction  is  parallel  to  the  axis  of  elongation  of  the  rock 
in  which  it  lies. 

ForinxUion  and  locality. — ^Pembroke  formation,  gray  splintery  shales 
in  the  vicinity  of  Oak  Hill,  northwestern  Pembroke  (loc.  No.  1.43.9 
A). 

Type-specimen.— CsX.  No.  62885,  U.S.N.M. 

NOCUUTES  BATTD8»  mtm  ipeciei. 

Plate  11,  figs.  11  and  13. 

I  SheQ  thin,  subquadrate,  flattened,  height  more  than  half  the 
ant^o-posterior  diameter.    Both  anterior  and  posterior  ends  broadly 
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rounded,  clavicle  slender,  nearly  erect,  and  reaching  halfway  to  base. 
Beak  low,  terminating  slightly  anterior  to  the  middle^ 

Dimensions.— M  1802,  18i  by  12  mm.  (65  per  cent),  M  1803,  !8  by 
13  mm.  (72  per  cent). 

Formation  and  loealitif. — Pembroke  formation,  gray  splintery  shales 
outcropping  near  Oak  HiH,  northwestern  Pembroke  Goc.  No.  1.43.9 
A). 

Type-specimen.— Cett.  No.  62886,  U.S.N.M. 


NUCUUTES  GALBUS»  a* 

Plale  1],  fig».  1,  H  19c;  plate  12,  fig.  2. 

Shell  elongate-oval,  the  posterior  end  narrow  and  subangular,  the 
anterior  somewhat  narrowed  and  evenly  rounded. 

The  beak  terminates  at  about  the  anterior  third.  The  body  of  the 
shell  is  subcylindrical,  swollen  in  the  middle  and  tapers  down  toward 
both  ends.  The  umbcmal  ridge  is  near  the  cardinal  margin,  its  outer 
slope  abrupt  and  roimded  off  toward  its  outer  end.  The  umbonal 
furrow  is  faintly  expressed  and  its  termination  forms  a  slight  simis 
at  the  maigin.  The  clavicle  is  slender,  reaches  halfway  across  the 
shell  and  slants  obliquely  forward  from  the  beak.  The  concentric 
growth-liiios  are  distinct,  the  finer  concentric  lines  also  are  ia  evi- 
dence. 

Dimensions. — ^Transverse  length  29  mm.,  height  at  beak  12  mm. 
(41  per  cent).  Tip  of  beak  11  mm.  from  front  end;  the  lower  end  of 
clavicle,  6J  mm.  from  front  end. 

Formation  and  locality.— PembrokQ  formation,  splintery  gray  shales 
on  south  side  of  Pennamaquam  River  at  Kelly  Point  and  westward, 
Pembroke. Township  (loc.  No.  5.3.2  A). 

Remarks. — ^Several  specimens  (one  figured)  from  this  same  locality 
have  the  same  general  form.  Specimens  from*  the  Oak  Hill  Qoc.  No. 
1.43.9  A)  outcrop  of  probably  the  same  shales,  have  the  same  form; 
Qae  of  them  is  given  on  plate  12,  figure  2.  Another  specimen  from 
the  Kelley  Point  shales  (loc.  No.  6.3.2  A)  is  figured  (pL  11,  fig.  1)  and  is 
referred  to  this  species.  Their  aflSnities  with  both  N.  corrvigaius  and 
N.  speciosus  are  apparent. 

Type-specimen.— Cat.  Nos.  62887,  62888,  U.S.N.M. 

NUCUUTES  PELOPS,  n«w  epedes. 

Plate  11,  figs  3,  7,  19a. 

Shell  erect,  obliquely  ovate,  height  greater  than  the  transverse 
diameter;  beak  narrow  overardung  the  hinge.  Shell  moderately 
convex;  posterior  surface  gently  sloping  off  to  the  hinge  and  pos- 
terior margin;  the  anterior  slope  more  abrupt  than  the  posterior. 
The  posterior  margin  forms  a  blunt  angle  with  the  hinge  margin  and 
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falls  off  toward  the  base  in  a  nearly  straight  line  to  the  middle,  then 
gently  curves  around  the  postero-basal  angle  into  the  basal  margin^ 
The  front  margin  is  gently  arched,  running  into  the  basal  margin  in  a 
broad  regular  curved  line.  The  anterior  side  is  shorter  than  the  pos- 
terior and  their  margins  are  subparallel.  The  hinge  is  arched  and 
shorter  than  the  transverse  diameter  of  the  shell.  The  clavicle  is 
slender  and  short,  extending  about  one-third  distance  to  the  base. 
The  hinge  is  crenulate.  'Hie  surface  is  marked  by  fine  concentric 
lines;  and,  in  this  specimen,  is  marked  by  several  small  pustulous 
elevations,  which  are  seen  to  be  produced  by  Ostracods  lying  inside 
the  shell  and  {Massed  into  the  shell  during  f  ooailiisaiion,  tluB  showing 
the  thin  structure  of  the  shell. 

Another  ^>ecimen  from  the  same  locality  is  M 1700  A  (jd.  1 1,  fig.  3). 

Dimensions  of  1791 :  length  15  mm. ;  height  17  mm.  (113  per  cent). 

No.  1790,  transverse  diameter,  14,  estimated  height  19  mm«  (135 
per  cent). 

The  type-specimen  shows  faint  indication  of  an  umbonal  furrow, 
and  in  Uie  umbonal  region  it  is  bounded  by  a  slight  indication  of  an 
mnbonal  ridge. 

The  second  specimen  shows  some  faint  indioatioa  of  wnnUang  of 
the  surface  in  the  direction  of  the  long  axis  of  deformation  of  the 
shales  in  which  it  lies. 

Both  specimens  lie  with  the  transverse  axis  of  the  sttellf  at  near 
rilg^t  angles  to  the  axis  of  ^ongation  of  ihe  shales,  thus  dearly  indi- 
cating the  metamorphic  nature  of  tiieir  specific  characters. 

Formaiion^Mdloeality. — Pembroke  fonnation,  gray,splaitery  shales, 
Kelley  Point,  south  shore  of  Pannamaquam  River  (loc«  No.  5.3.2  A) . 

Type^apeeimtn.-'^kA.  No.  «2889,  U.SJ7.M. 

KUCCUms  EmTLOCBCS,  Mw  aptdes. 
Plate  11,  %  4. 

Shell  of  medium  size,  subcircular,  length  and  height  about  equal, 
margins  regularly  rounded.  Valves  moderately  convex  below, 
becoming  gibbous  a  little  above  middle.  Beaks  a  little  anterior  to 
the  middle,  small,  rising  but  little  above  hinge  line.  Posterior  slope  a 
little  longer  than  the  anterior  slope  and  marked  by  a  curved  depres- 
sion fading  out  toward  the  hinge  and  toward  the  base.  The  clavicle 
distinct,  erect  and  distinctly  in  front  of  the  beak,  reaching  nearly  half 
way  across  the  shell.  Test  thin.  Surface  marked  by  fine  concen- 
tric strias  and  at  irregular  distances  stronger  growth  lines.  The  crenu- 
lations  of  the  hinge  are  not  actually  seen,  but  their  presence  is  inferred 
from  the  fact  that  the  specimens  of  N.  gaUus  on  the  same  slab  (1790  A) 
show  tlie  crenulations  and  the  two  agree  in  other  characters  of  the 
shell  except  form. 

Tins  species,  like  N.  gaJeua^  is  regarded  as  a  metamorphic  species 
(namely,  the  acquired  are  more  prominent  than  the  original  char-. 
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acteristics).  Except  for  the  presence  of  a  distinct  clavicle,  this 
species  might,  on  morphologic  grounds,  be  classed  with  Paracyclas. 
Another  specimen  (M  1799)  represents  the  same  form. 

Fomuttian  and  locality. — Pembroke  formation,  gray,  splintery 
shales,  Kelley Point,  south  shore  of  Pennamaquam  River  (loc.  5.3.2  A). 

Typespecimen.-^eit.  No.  62890,  U.S.N.M. 

REMARKS  UPON  THE  SPECIES  N.  GALBUS,  N.  PELOPS,  AND  N. 

EURYLOCHUS. 

On  plate  11a  figure  is  given  (fig.  19)  of  a  slab  of  the  splintery  shale 
from  the  Kelly  Point  locality  Goc.  No.  5.3.2  A)  showing  examples  of 
these  three  species  as  they,  at  present,  lie  upon  the  surface  of  the  shale. 

At  the  top  of  the  plate  separate  figures  are  given  of  each  sp>ecies 
oriented  as  is  customarily  done  in  preparing  plates  to  illustrate  fossil 
species.  The  straight  lines  drawn  across  the  faces  of  the  separate 
figures  represent  the  long  axis  of  the  splintery  slab  upon  which  thoy 
lie,  thus  indicating  roughly  the  direction  in  which  the  specimens 
have  been  distorted. 

On  the  same  plate,  figure  7,  is  a  more  perfect  specimen  from  the 
same  shales  of  the  species  N.  pdopSy  and  its  orientation  in  relation  to 
the  long  axis  of  the  splintery  shales  is  the  same  as  the  specimen  figured 
above  it  (fig.  3)  seen  on  this  particular  slab  (fig.  19). 

This  presentation  of  the  facts  will  make  it  clearly  evident  that  the 
morphologic  characters  upon  which  the  specific  descriptions  are  (and- 
must  be)  based  have  been  greatly  affected  by  distortion  incident  to 
movement  of  the  containing  rock  after  the  shells  were  embedded. 

Paleontologists  are  familiar  with  this  fact,  but  may  not  be  aware 
of  the  great  difficulty  there  is  in  determining  from  the  literature,  or 
from  the  actual  specimens  in  museums,  whether  distortion  has  or  has 
not  taken  place. 

NUCUUTBS  LENTUS,  new  apMles. 

Plate  12,  figs.  6  and  13. 

1860  cf.  Clidophonu  eUmgatus  Hall,  Canadian  Nat.  and  £.,  vol.  5,  p.  160. 
Also  DawBon,  T.  W.,  Acadian  Geology,  ed.  4, 1891,  p.  601,  fig.  206. 

This  species  agrees  in  so  many  particulars  with  the  definition  given 
to  Olidophoras  dongatua  Hall  from  the  Silurian  at  Arisaig,  Nova 
Scotia,  that  the  definition  wiU  be  given  entire  and  note  made  of  points 
of  divergence  from  that  definition. 

EEaU's  definition  is  as  follows:  Clidophorus  dongatuSf  Hall,  figure 
206.^  Shell  subelliptical,  length  about  twice  the  height,  beak  much 
nearer  to  the  anterior  end,  which  is  narrowly  rounded;  umbones 
rounded,  prominent;  a  defined  gradually  widening  depression  extends 
from  the  imibo  to  the  posterior  basal  margin,  causing  a  straightening 
or  slight  sinuosity  in  the  edge  of  the  shell;  a  defined  ridge  along  the 

1  The  quotation  ii  msde  from  DawsoD's  Aeadlan  Ooolofy,  4tta  tdftkn«  p.  001. 
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posterior  slope  between  the  sinus  and  the  cardmal  margin.  Surface 
very  Snely  striated.  A  slender  dayicle  extends  from  the  anterior 
cardinal  margin  a  little  more  than  halfway  to  the  base,  and  curving 
stightly  forward. 

Arisaig,  coll.  J.  W.  D. 

In  the  first  place,  NucuiUes  Untaa  has  crenulate  hinge  teeth.  The 
genus  Clidophorus  was,  in  its  original  definition,  distinguished  from 
NiuuUte8  by  the  absence  of  crentdation  upon  the  hinge.  The  appli- 
cation of  the  generic  name  Olid&phorus  to  the  species  0.  eUmgatus  thus 
distinguishes  the  two  species. 

In  our  figure  6  (pi.  12)  the  two  valves  of  the  same  shell  are  together, 
and  comparison  with  Hall's  figure  shows  that  the  right  valve  is  nar- 
rower while  the  left  valve  is  broader  than  his  figure.  The  difference 
between  the  two  valves  is,  however,  clearly  a  matter  of  distortion. 
Figure  13  shows  a  specimen  which  differs  from  G.  eUmgatas  in  the 
broader,  less  extended,  posterior  end;  both  of  our  figured  specimens 
show  the  preumbonal  furrow  to  be  less  strongly  marked  than  in  G^ 
dongatuSf  and  the  beak  is  also  broader  tmd  less  conspicuous.  Ibe 
clavicle  of  N.  lentus  is  apparently  more  slender  and  straighter  than 
that  of  (7.  donffotas.  The  specific  d^nition  of  the  latter,  however,  is 
in  aU  its  particulars  broad  enough  to  include  such  specimens  aa  N, 
lentus  and  not  specific  enough  to  exclude  them. 

FcrmaAon  and  localiiy. — Edmunds  formation,  gray  shales  on  shore 
of  small  cove  in  northeast  part  of  Crowe  Neck  formmg  the  northern 
extremity  of  Straight  Bay,  Trescott  Township,  near  the  dividing  line 
between  the  Edmunds  and  Pembroke  formations,  classified  as  Ed- 
munds in  the  Eastport  folio  (loc.  No.  5.33.S  A). 

Typespecimens.—Cf^t.  No..  62891  U.S.N.M. 

ON  THE  INTERPRETATION  OF  FOSSILS. 

In  selecting  Nuculiies  earruga4u8  for  description,  and  ip  writing  the. 
description  of  the  species,  the  chief  piupose  was  to  present  to  the 
reader  the  characteristic  fossils  of  the  several  formations  which  were 
being  mapped  in  the  Eastport  Folio. 

It  was  a  species  m^t  with  in  several  of  the  outcrops  of  the  Leighton 
member  of  the  Pembroke  formation  and  in  one  exposure  of  the  Ed- 
munds formation,  which  latter,  by  its  fauna  as  well  as  position,  was 
interpreted  to  be  at  the  top  of  the  Edmunds  formation. 

Specimens  from  the  typical  locality  were  found  to  express  consid- 
erable variation  in  form.  Two  specimens  (one  transversely  elongate 
and  the  other  much  shorter  and  higher  in  form)  were  selected  to. 
express  this  variability.  In  this  description,  therefore,  several  of 
the  characters  regarded  as  of  specific  value  were  described  as  varying 
in  presence  or  absence  or  in  strength  of  expression  of  the  characters. 

In  this  method  of  species-description  I  was  following  rules  very 
commonly  ado|>ted  by  expert  paleontologists. 
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In  the  present  paper,  the  desmption  of  the  representatives  of  the 
genus  Nu0ulite8,9isexpre89ed  in  the  Silurian  formations  of  Washington 
Countjy  was  made  the  chief  purpose  of  th6  investigation.  In  this 
study  the  object  in  view  has  not  been  paleontological  but  zoological 
(or  rather  conchological),  namely,  the  determination  of  the  proper 
zoological  categories  to  which  the  several  specimens  xmder  investi- 
gation belong. 

The  (ast  point  to  determine  was  tiie  nwaniag  of  the  generic  cmte^ 
gory  NnculUes  and  the  vaUdity  of  its  name. 

Having  decided  this  point,  all  specimensirosn  the  whoie  collection, 
which  belonged  within  this  category  were  examined  and  their  mor- 
phologic characters  closely  studied.  They  were  classified,  lal^Bed 
and  named  strictly  on  the  basis  of  their  morphology.  Ihe  reason 
for  being  strict  in  ihd  appltcation  of  this  ruk  was  the  reahaation  tiiat 
there  are  several  quite  diverse  causes  both  for  difference  and  for  hke* 
ness  of  morphologic  characters,  neglecting  which  must  necessarily 
lead  to  a  misinterpretation  of  the  significanoe  of  the  fossib. 

Some  of  these  diverse  causes  may  be  mentioned  as  self-^eviifent: 

1.  The  sheUs  of  the  same  zoological  specieB  may  differ  by  season 
of  a  natural  variability  in  deveJopmeiit  <tf  the  shell  in  Bormal  growth. 

2.  Morphidogic  differences  nuiy  arise  in  addidon  to  natural  or 
inherent  variabiUty  by  reason  of  difiereooces  in  food  en*  in  ooauditions 
of  environment.  Sudi  a  came  is  likely  to  show  itself  on  comparing 
specimeiis  of  the  same  species  from  distinct  localities. 

3.  DiflCerenoes  may  arise  in  lossil  species  from  difference  in  the  kind 
of  sediment  in  which  they  are  imbedded,  due  to  domical  or  purely 
physical  causes  incident  to  the  solidifying  of  the  rock. 

4.  Differences  in  fossil  sheUs  may  be  caused  by  movements  of  the 
rock  magma  after  fossilization.  Such  changes  may  be  considerable 
and  of  unknown  amoimt  and  without  leaving  any  indication  upon 
the  diell  itself  of  such  metamorphism. 

5.  Another  cause  may  find  its  expression  in  the  litenatof^  and 
figures  by  which  knowledge  of  fossils  is  recorded  and  communicated. 
The  author  may  associate  as  characteristics  of  the  species  characters 
obs^^yed  on  separate  specimens  which  he  imagines  were  originally 
the  same  species.  This  results  in  prodncing  a  composite  idea  of  the 
species,  the  composition  being  made  up  in  the  author's  mind,  the 
reasons  for  which  may  or  may  not  be  manifest  to  the  reader  of  the 
literature  or  the  student  of  the  fossil  specimens. 

From  these  considerations  it  becomes  evident  that  the  sdentific 
record  of  careffully  made  observations  may  be  affected  by  the  relative 
importaiM^  the  au<^r  (it  may  be  quite  unconsciously)  assigns  to 
one  or  other  of  these  various  causes  of  the  morphologie  diffiBrences 
he  observes. 

The  fossils  described  in  this  paper  offer  Buch  an  admin^le  example 
of  these  diverse  causes  of  difference  that  it  has  seemed  to  the  author 
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worth  while  to  supplement  the  purly  descriptive  part  of  the  paper 
by  a  discussion  of  the  more  obscure  problems  of  interpretation  of 
fossils,  particularly  of  those  from  the  Paleozoic  rocks. 

I  use  the  word  interpretation  pxirposly,  because  when  the  paleon-  . 
tologist  gives  a  zoological  name  to  a  Paleozoic  fossil  he  is  necessarily 
interpreting  the  morphologic  form  impressed  upon  the  rock  into  the 
category  of  living  organisms. 

Interpretation  is  very  much  more  and  a  diiBferent  process  than 
description.  In  description  we  are  narrating  what  is  visible  to  our 
eyes  and  what  we  see;  in  interpreting  we  are  explaining  what  we  con- 
ceive to  be  the  meaning  of  the  thing  before  our  eyes  and  thus  are 
imagining  what  is  supposed  to  be  symbolized  by  the  thing  seen.  Fos- 
sils are,  like  the  cuneiform  inscriptions  on  Babylonian  cylinders, 
symbols,  and  their  correct  interpretation  involves  a  hypothesis  as 
to  the  cause  or  causes  for  the  particular  form  they  assume.  In  both 
cases  it  is  of  prime  importance  to  determine  with  precision  the  exact 
form  of  the  symbol,  but  in  the  interpretation,  the  complexity  and 
difficulties  are  far  greater  for  the  fossils  than  for  the  cyUnders.  The 
general  hypothesis  that  the  fossils  were  produced  by  Uving  organisms 
may  be  adopted  with  the  same  confidence  we  have  that  the  cimei- 
form  inscriptions  were  written  by  men. 

It  is  a  simple  matter  also  to  compare  a  fossil  shell  with  the  shell  of 
a  living  organism  and  to  interpret  the  various  characters,  such  as 
beak,  hinge,  clavicle,  muscular  impressions,  etc.  The  real  difficulty 
comes  when  we  attempt  to  give  generic  and  specific  names,  and  to 
assign  taxonomic  values  to  the  characters  observed.  These  difficul- 
ties are  increased  when  we  find,  as  is  above  stated,  that  the  characters 
themselves  have  been  modified  after  their  original  formation.  Not 
only  are  there  these  difficulties  in  reaching  a  correct  interpretation 
of  fossils,  but  the  evils  resulting  from  misinterpretation  are  great 
and  far-reaching. 

They  become  misleading  in  the  field  of  zoology  and  evolution,  as 
well  as  in  the  field  of  stratigraphy  and  f  ormational  correlation.  These 
misinterpretations  of  fossils  are  not  to  be  corrected  by  accumulation 
of  statistics,  but  only  by  a  more  careful  attention  to  the  processes 
of  thinking  and  the  conceptions  formed  in  interpreting  the  facts 
observed. 

It  involves  the  training  of  the  imagination  as  well  as  the  training 
of  the  powers  of  observation. 

THE  NUCULITES  FROM  THE  LEIGHTON  COVE  SHALES. 
(Loc.  No.  5.3.8  F.) 

In  order  to  give  mathematical  expression  to  the  divergence  of  form 

of  specimens  associated  in  a  single  faunule,  I  have  measured  all  the 

specimens  (perfect  enough  for  record)  from  the  Leighton  Cove  locaUty , 

3343— 19— ProcJJ.M.  Vol.54 6  ^  t 
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Pembroke  (loc.  No.  6.3.8.  F),  giving  in  the  following  table  the  length, 
height,  and  percentage  of  height  to  length,  and  the  specific  defini- 
tion under  which  they  fall. 


No. 

Num. 

Length. 

HeiSht. 

P«rocDt. 

K 1315  A. 

N.corrmgatut 

mm. 

36 

S» 

36 
36 
34 
38 
31 

?4' 

18 

33 

33 

10 

38 

22 

21 

J? 

14 
10 
17 
10 

mm. 
IS 

I? 

11 
12 
10 
14 

S* 

12 
10 
12 
13 
10 
14 
18 

^Jl 

1? 
7 
14 
12 

53 

{Fte.  11) 

do 

83+ 

Fii.io;;ii:: :.;::;:::;;:;:: 

do 

CSOSB 

do 

c 

(f) 

46 

D 

43 

0 

do 

57 

F 

do 

66 

I 

do 

66 

K. 

do 

60 

N 

do 

53+ 

T 

do 

0 ; 

do 

» 

R 

do 

53+ 

8 

do 

M 

V 

do 

50 

w 

do 

55 

Y 

do 

65 

B 

cf.  N.corrmgatut 

15? 

If  1767  L 

N.pholut 

H1815 

N.neuut 

74 

K1817 

jf,jadon 

70+ 

K1816 

NUdtat 

00+ 

It  will  be  seen  from  the  table  that  18  specimens  were  definitely 
referred  to  the  species  N.  corrugaius.  The  average  length  of  these 
(omitting  fractions)  is  23  nmi.  and  the  average  height  53  per  cent  of 
&e  length.  The  extremes  of  length  are  33  and  15,  and  12  of  the  18 
specimens  vary  but  3  mm.  from  the  mean.  The  extremes  of  height 
are  42  per  cent  and  65  per  cent,  and  9  of  them  (namely,  one-half)  vary 
only  4  per  cent  from  tjie  mean,  53  per  cent. 

Another  specimen  is  more  slender  than  these  (height  38  per  cent,) 
but  comes  within  the  average  length,  26  nmi. 

The  other  four  specimens  have  a  specifically  different  shape  and 
have  been  given  separate  names. 

The  shales  in  which  these  specimens  are  imbedded  are  fine-grained* 
fissile  shales,  showing'  no  particular  deformation  since  solidification. 
The  specimens  do  not  appear  to  have  been  elongated  or  shortened  in 
any  particular  relationship  to  the  angle  of  their  position  on  the  shales. 
Their  general  surface  characters,  also,  are  not  so  diverse  as  to  furnish 
basis  for  good  specific  distinction. 

It  is,  therefore,  quite  consistent  with  common  usage  to  consider  all 
of  them  zoologically  as  belonging  to  a  single  species  and  to  regard 
those  named  N.  pholus,  N.  nessuSy  N.  ladon,  and  N.  lichas  as  sub- 
species or  varieties  of  N.  carrugatua. 

This  interpretation  will  work  no  particular  harm  for  purely  paleon- 
tologic  purposes,  except  in  making  the  characters  of  this  species 
indefinite  and  elastic;  but,  from  what  follows,  it  will  be  seen  that  it 
would  be  misleading  to  assume  that  the  variabihty  found  to  be  a  fact 
in  the  fossils  represents  actual  variabihty  of  the  species  in  producing 
its  shell,  from  a  zoological  point  of  view. 
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It  will  be  seen,  also,  that  the  calMiig  of  N.  Jadan,  or  any  of  the  last 
four  named  forms,  a  variety  of  N.  corrugatus  or  a  distinct  species  is  a 
matter  of  interpretation  not  of  facts  observed.  For  instance,  in  case 
18  of  the  23  specimens  from  this  one  faimule  were  of  the  form  of  N. 
hdon  and  only  one  of  them  was  like  N.  corrugatus,  common  usage 
would  lead  the  paleontologist  to  decide  that  N.  corrugatus  is  a  variety 
of  iV.  ladon.  And  in  case  we  had  in  evidence  only  a  single  specimen 
of  N.  corrugatus  and  N.  ladon,  there  would  be  no  question  of  their 
specific  distinctness. 

THE  NUCUUTES  FROM  THE  SPLINTERY  SHALES  OF  KELLEY  POINT. 

In  the  same  Leighton  member  of  the  Pembroke  formation,  but 
above  the  Leighton  Cove  shales,  there  is  a  series  of  gray  splintery 
shales  outcropping  along  the  northeastern  side  of  the  Leighton  penin- 
sula on  the  western  shore  of  Pennamaquam  River,  extending  from 
outside  Leighton  Point  (at  loc.  5.4.7  B)  to  West  Pembroke  and  beyond. 
NucyJites  have  been  found  in  these  splintery  shales  from  several 
localities  Qoc.  No.  5.4.7  B,  Kelley  Point  (5.3.2  A),  West  Pembroke 
(1.45.6  A)  and  Oak  ffiU  (1.43.9  A)). 

The  following  species  come  from  these  localities: 


No. 

Nam*. 

Locality. 

Ungth. 

H«Sght. 

Percent. 

1C3922 

NueuOUteomigtthu 

N.jMu$ 

do 

6.4.7  B 

5.4.7  B 

6.4.7  B 

5.4.7  B 

5.4.7  B 

62J2JL 

5.3.2  A........ 

5.3JA 

5.3.2«A 

6.3JA 

5.3.2  A 

6.3.2A 

6.3.2A 

6.3.2A 

6.3.2  A 

6JJ.2A 

6.3.2A 

6.8JA 

1.46.6  A 

1.46.6  A 

1.46.6  A 

1.43.9  A 

1.43.9  A 

1.43.9  A 

1.43.9  A 

1.43.9  A 

1.43.9  A 

1.43.9  A 

1.43.9A 

1.43.9A 

mm, 
28 
17 

to 

10 
12 
18 

1 

21 
20 
24 
24 
26 
21 
22 

iS* 

22 
27 
12 

1? 

19 

18 

26 

26i 

iT 

12 

8 
6 

1 

14 
17 
16 
13 

U» 

16 
9 

il 

9 
10 

1? 

11 
17 
10 

6 
12 
18 
16 

9 
11 
10 

n 

48 

2134 

47 

J125 

60 

2126 

3127 

do 

Jf.toAm. 

N.velopi 

60 
66+ 

1790  A. 

771 
109 

17fl  A. 

..^ov..:;..:.: : ;;::::: :;: 

1790  B 

do 

N.tUTflotkui 

103 
98 

1792          ..  . 

do 

85 

1798 

do 

96 

1799        .  ... 

do 

100 

1790C 

N.aaUu* 

43 

1788 

.^ifd^:!!":;:::;::;:::::::;:::;:::;: 

ff 

1794 

do 

1796        .  ... 

do 

^ 

1797 

do 

1798     

N.a.letittu 

1787 

^.cfcffrtpimf 

N.atreut 

N.AvetUt 

N.gaileui 

i?:£Sr:::::::::::::::::::::::::::::: 

do 

60 

1788 

69 

1789 

72 

1800 

37 

1801 

60 

1908 

1803 

66 
72 

2087  A 

aOB7C 

Jf.cf.pWiu 

do 

79 
60 

2087  D 

2088..; 

2069 

N.goleus 

do 

N.pholu* 

42 
89 
60 

The  great  diversity  of  form  presented  by  the  Nuculites  from  these 
splintery  shales  is  evident  from  the  fact  that  the  attempt  to  classify 
and  describe  the  31  specimens  has  resulted  in  assigning  t^em  to  12 
distinct  species. 
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An  average  of  less  than  three  specimens  are  found  sufficiently  alike, 
morphologically,  to  be  classed  under  the  same  definition.  Also  this 
diversity  of  form  is  shown  by  the  distribution  in  the  faimules.  In 
the  faunule  5.4.7  B,  five  specimens  are  distributed  in  three  species. 

Faunule  1.45.6  A  with  only  three  specimens  has  three  species. 

In  faunule  1.43.9  A  the  13  specimens  fall  into  7  species. 

In  order  to  obtain  a  mathematical  expression  of  this  diversity  of 
form,  we  may  take  the  relation  of  height  to  length  expressed  in  per- 
centages. Taking  all  the  31  specimens  from  these  spUntery  shales, 
sufficiently  perfect  to  give  the  percentage,  the  height  averages  60  per 
cent  of  the  length,  and  the  extremes  range  from  37  to  109  per  cent. 

The  averages  for  the  specimens  of  each  faunule  are  51  per  cent, 
70  per  cent,  60  per  cent,  and  52  per  cent. 

The  form  of  the  several  species  as  expressed  by  the  percentage  of 
the  height  to  the  length  is  as  follows: 

N.  galeiLSf  41  per  cent;  N.  amycuSf  44  per  cent;  N,  cf.  lentuSf  45  per 
cent;  N.  cf.  corrugatus,  43  per  cent  (the  average  for  the  type  is  53 
per  cent);  N.  pTioluSf  50  per  cent;  N.  chrysippua,  50  per  cent;  N. 
atreus,  59  per  cent;  N.  cf.  ladon,  66  per  cent;  N.  battuSf  68  per  cent; 
N.  tJiyestes,  72  per  cent;  N.  eurylochiiSy  93  per  cent;  N.  peloj^s,  96  per 
cent. 

The  greatest  number  of  specimens  falling  under  one  specific  defini- 
tion is  8  for  species  N.  galeus,  the  height  ratio  of  which  is  41  per  cent, 
with  range  from  37  to  50  per  cent.  And  the  total  number  of  the  spec- 
imens coming  within  this  range  of  form  is  18  or  over  half  of  the  total 
number  of  specimens  in  the  list. 

From  this  analysis,  it  is  evident  that,  whatever  may  have  been  the 

original  form  of  the  specimens  here  under  consideration,  il  was  a 

narrower,  more  elongate  form  than  N.  corrugatus,  the  average  height 

of  which,  in  its  typical  locality  Coc.  No.  5.3.8  F),  is  53  per  cent  of  the 

length. 

METAMORPHIC  SPECIES. 

Without  going  into  further  details,  the  evidence  is  sufficient  to 
show  that  the  species  of  the  splintery  shales,  all  of  them,  have  an 
entirely  different  status  from  ordinary  zoological  species. 

Independent  of  the  question  whether  they  are  well  or  poorly  de- 
scribed, or  as  to  their  taxonomic  rank,  the  causes  of  their  present 
form  are  evidently  secondary  and  not  (wholly)  attributable  to  the 
organisms  supposed  to  have  produced  the  shell. 

It  is  quite  evident,  also,  that  these  secondary  causes  have  more  or 
less  obliterated  the  original  characters.     Nevertheless,  the  characters 
they  now  exhibit  are  as  clear  and  distinct  as  if  they  were  original 
characters,  and  in  description  and  illustration  must  be  treated  as  any  * 
other  fossils. 
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In  the  present  case  I  have  taken  pains  to  bring  together  the  mor- 
phological characters  with  the  evidences  of  metamorphism  exhibited 
by  the  shales  in  which  they  he  so  as  to  demonstrate  the  real  cause  of 
(he  specific  form. 

The  evidence  of  metamorphism  is  mostly  obliterated,  when  the 
specimens  have  been  detached  and  trimmed  for  the  museum,  and  is 
eatirely  absent  in  the  ordinary  figures  by  which  the  fossil  species  are 
illustrated^ 

In  order  to  distinguish  such  species  from  those  fossil  species  which 
preserve  their  original  characters,  I  propose  to  call  them  metamob- 
pmc  SFECiKS,  using  the  word  metamorphic  in  the  sense  proposed  in 
the  Rules  of  Nomenclature  and  Classification  adopted  by  the  United 
States  Geological  Survey  in  1903*  In  these  Rules  the  following  defini- 
tion is  given:  ^^Metamorphic  iriclvding  altered  rocks  of  eHiher  sedimevr- 
tary  or  igneous  origin  in  which  the  acquired  are  more  prominent  than 
he  original  characteristics." 

The  species  of  the  splintery  shales  of  Kelley  Point  are  metamorphic 
species  in  this  sense  that  the  acquired  are  more  prominent  than  the 
original  characteristics.  With  this  definition  in  mind  the  paleontol- 
ogist will  be  able  to  remove  a  large  number  of  fossil  species  from  zoo- 
logical nomenclature,  and  place  them  in  a  category  by  themselves 
for  the  special  use  of  the  geologist. 

In  the  present  paper  I  have  assigned  names  selected  from  classical 
mythology  to  those  species  which  seem  to  me  to  come  imder  this 
definition  of  metamorphic  species.  They  are  of  importance  to  the 
paleontologist  in  defining  the  fossil  contents  of  formations  and  the 
characteristic  expression  of  the  faunas  of  particular  localities.  But 
they  have  no  legitimate  place  in  zoological  nomenclature  as  species 
or  varieties,  although  their  generic  characters  may  be  cited  whenever 
these  characters  have  not  been  obliterated  by  the  metamorphic 
processes. 

EXPLANATION  OF  PLATES.    ' 
PlATB  11. 

The  figureB  on  this  plate  are  all  natural  size. 

The  arrangement  of  the  figures  is  designed  to  illustrate  the  effects  of  distortion  by 
which  the  original  form  of  the  shells  has  been  obscured  or  entirely  obliterated. 

Figure  19  is  an  elongated  slab  of  the  splintery  shale  from  locality  5.3.2.  A  showing 
the  specimens,  illustmted  in  figures  1,  2,  3,  and  4,  as  they  lie  upon  the  surface  of  the 
dab;  the  separate  figures  have  been  rearranged  to  correspond  to  the  ordinary  mode 
of  representing  such  figures  upon  a  plate. 

The  original  orientation  of  these  specimens  is  indicated  by  the  lines,  drawn  across 
them,  which  represent  the  long  axis  of  the  slab  on  which  they  lie. 
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NueuliUi  gakut  Williams. 

Fig.  1.  A  right  valve,  the  same  as  marked  0  on  figure  19  (specimen  number  M 
1790  0). 

14.  A  left  valve  from  the  same  locality,  somewhat,  laiger  than  figure  1,  but  present- 
ing the  same  elements  of  form  (M  1793). 

19c.  The  same  specimen  as  figure  1,  shown  in  its  original  position  on  the  dab 
(M  1790). 

LocalUy, — Slaty  shale  of  the  Leighton  member  of  the  Pembroke  formation,  on  the 
south  shore  of  Pennamaquam  River  at  EeUey  Point.  Pembroke  Township  (loc.  No. 
6.3.2  A). 

NueuliUi,  species  indet. 

Fig.  2.  A  nearly  circular  specimen,  the  outlines  of  which  are  too  imperfect  for  exact 
delineation,  figured  in  atdei  to  illustrate  the  extreme  shortening  of  the  shell.  The 
same  as  figure  19  (/  (M  1790). 

Locality. — Same  as  figure  1. 

NueuUta  pelopa  WiUiams. 

Fig.  3.  An  imperfect  specimen  of  a  left  valve,  the  same  as  figure  19  a,  of  the  iam 
better  expressed  by  figure  7  which  is  made  the  type  of  the  species. 

19a.  The  same  specimen  as  figure  3  shown  in  its  original  podtioa  (M  1790  A). 

7.  A  left  valve  showing  the  full  form.  By  the  line  drawn  across  its  face  (ahowing 
its  original  position  in  relation  to  the  axis  of  deformation  of  the  shale  in  whidi  it  lay) 
the  agreement  in  form  with  figure  3  is  explained. 

LocoZt^.— 43ame  as  figure  1  (loc.  No.  5.3.2  A). 

'   NueuUUi  euryloehui  Williams. 

Fig.  4.  A  left  valve  which  mig^t  easily  be  mistaken  for  a  Paraqfelai,  The  diftennt 
position  of  the  cross  lines  in  figures  6  and  4  demonstrates  how  the  deforming  foice 
was  exerted  nearly  at  right  angles  upon  the  two  specimens,  thus  accounting,  in  part, 
for  the  present  diversity  of  form  (M  1790  B). 

Locality. — Same  as  figure  1  (loc.  No.  5.3.2  A). 

Nuculita  amiyeut  WiUiajnB. 

Fig.  5.  A  left  valve,  probably  narrower  than  normal,  the  umbonal  ridge  appean 
to  be  accentuated  by  pressure  (M  1801). 

Locality. — Slaty  shales  of  Pembroke  formation,  near  Oak  Hill,  northwestern  Pem- 
broke (loc.  No.  1.43.9  A>. 

Nuculites  pholus  WiUiams. 

Fig.  6.  A  small  right  valve,  presenting  some  of  the  characters  of  N.  oorrugatus.  Its 
narrower  form  and  more  central  position  of  the  beak  may  be  the  results  of  distortion 
(M  176). 

Locality.— Pemhtoke  shales  at  the  head  of  Lei^ton  Cove,  Pembroke  Township 
(loc.  No.  6.3.8  F). 

Nueulitet  thyetUs  Williams. 

Fig.  8.  A  right  valve  in  which  the  front  half  of  the  shell  is  evidently  flattened  and 
produced  in  the  direction  of  the  antero-basal  angle,  and  the  posterior  part  is  shortened 
(M  1789). 

Locality. — Slaty  shales  of  the  Pembroke  formation  from  the  southern  part  of  West 
Pembroke  (loc.  No.  1.4^.6  A). 
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NueuliUs  rohuttui  ^^^UianiB. 

Fig.  9.  A  fignie  of  the  exterior  sui&ce;  produced  directly  from  the  mold  of  the 
exterior  of  the  sune  flpecimen,  mold  of  the  interior  of  which  is  lepreBent^  by  figures 
12  of  plate  12.  This  effect  la  produecd  by  reveraiiig  the  figure  on  the  plate  from  the 
position  in  which  it  was  photographed,  making  it  to  appear  convex  instead  of  concave 
as  is  the  original  specimen  (M  1786). 

Locality, — Gray  Pembroke  shales  from  the  east  side  of  Young's  Point  near  the  end 
of  Denbow  Neck,  Lubec  (loc.  No.  5.25.4  B). 

*    NucuXUa  eorrugatus  Williams. 

Fig.  10.  A  silently  elongated  left  valve,  preeenting  otherwise  the  typical  charac- 
ters of  the  species  (M  1764  A). 

LoealUjf. — Shales  from  the  upper  beds  of  the  Edmunds  formation,  in  the  cove  at  the 
north  end  of  Straight  Bay,  northeast  comer  of  Crowe  Neck,  Trescott  (loc.  No.  5.33.8  B). 

12.  An  undistorted  specimen  of  a  left  valve,  showing  the  normal  shape  of  this  apeciee 
from  the  original  locality.  This  specimen  expresses  the  mean  form  of  which  the 
two  figures  originally  published  are  extremes  (M  1215  A). 

Locality. — ^Pembroke  shales  at  the  head  of  Leig^ton  Cove,  Pembroke  township 
(kK.  No.  5.3.8  F). 

18.  A  left  valve  somewhat  crushed  at  the  umbo,  the  clavicle  forced  outward  toward 
the  front  maigin  (M  1764  B). 

Locality. — ^Edmunds  formation  same  as  figure  10  (loc.  No.  5.33.8  B). 

NuculiUi  &a/^us  Williams. 

Figs.  11  and  13.  Two  specimens  of  left  valves.  The  quadmte  form  is  probably  pro- 
duced by  flattening  of  the  very  thin  shells.  The  pustulose  elevations  of  the  surfoce 
are  seen,  in  the  original,  to  be  imjiressions  of  ostracods  pressed  through  the  sheU  from 
inside  (Mia03  and  1802). 

LoeaHly.—SiaXf  Pembroke  shales  from  vicinity  of  Oak  Hill,  Western  Pembroke 
Township  (loc.  No.  1.43.9  A). 

^  NuculiUi  ladon  Williams. 

Fig.  15.  A  light  valve,  somewhat  resembling  N.  battua,  but  a  more  gibbous  form' 
(M1317). 
£ooi%.— Same  locality  as  figure  12  (loc.  No.  5.3.8  F). 

Nueulitei  abnormis  Williams. 

Fig.  16.  An  imperfect  mold  of  interior  of  a  left  valve,  showing  a  very  high,  flattened 
f<vm.  This  specimen  is  probably  distorted  by  pressure.  The  specimens  of  N,  tpe- 
ooiua  of  plate  12  (M  1805)  came  from  the  same  locality. 

LoetUiiy, — Gray  slaty  shales  at  the  base  of  the  Pembroke  formation  on  west  aide  of 
Coffin  Neck,  opposite  Gooeberry  Island,  Lubec  (loc.  No.  t.44.2  A). 

Nueulites  auhplantu  Williams. 

Fig.  17.  A  compressed,  oval  left  valve,  entirely  differing  from  N.  eorrugatUM  in 
form  (omipare  with  figs.  10  and  18  from  the  same  locality)  but  resembling  it  in 
the  possession  in  this  locality  of  fine  radiating  lines  on  the  posterior  umbonal  ridge 
and  slope  (see  pi.  12,  Gg,  8)  (M  1765  A). 

Locality. — ^Edmunds  formation.  Crowe  Neck  locality  same  as  figure  10  (loc.  No. 
5.33.8  B). 
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NueuUUi  liehas  WilliamB. 

Fig.  20.  A  right  valve.  In  its  present  fonn  this  has  little  in  common  with  N.  corru- 
gatua.  It  is  quite  easy  to  imagine,  however,  the  specific  characters  of  this  shell  to  have 
been  produced  by  distortion  of  a  specimen  originally  like  figure  12,  with  which  it  is 
associated  (M  1816). 

Localiiy.—SBme  as  figure  12  (5.3.8  F). 

NuculUes  nesnu  Williams. 

Fig.  21.  A  right  valve  of  a  thin  shelled  species,  the  puckering  of  the  surface  of  which 
is  quite  evidently  secondary.  The  lower  half  of  the  shell  appears  as  if  it  had  been 
thrust  backward  in  relation  to  the  upper  half.  The  impressed  grooves  behind  the 
beak  are  nearly  as  strong  as  the  clavicle,  but,  as  morphologic  characters,  are  equally 
prominent  (M  1815). 

Locality,--%ame  as  figure  12  (loc.  No.  5.3.8  F). 

Platb  12. 

All  natural  size,  except  figure  7,  magnified  2  diameters;  figure  8,  magnified;  and  11 
and  14  magnified  several  diameters. 

'Nvculitea  trescoUi  Williams. 

Fig.  1.  A  left  valve,  exhibiting  the  general  characteristics  of  form,  but  larger  than 
the  average  size  of  the  specimen  from  the  same  locality  (M  1766).  Another  specimen 
(M 1773)  (not  here  figured)  is  cotypical  with  it  and  better  represents  the  average  char- 
acters of  the  species. 

Locality, — Edmunds  shales  in  the  cove  at  the  northern  end  of  Straight  Bay  on  Crowe 
Neck,  Trescott  (5.33.8  B). 

NuculUea  galeus  Williams. 

Fig.  2.  Slightly  elongate  right  valve  referred  to  this  species.  Compare  with  figure 
14  of  plate  11  (M  1800). 

Locality, — Pembroke  shales  in  vicinity  of  Oak  Hill,  western  part  of  Pembroke  Town- 
ship (loc.  No.  1.43.9  A). 

NuculiUM  atreua  Williams. 

Fig.  3.  A  right  valve,  having  a  shorter  and  more  gibbous  form  than  N,  atibplanus 
and  differing  also  in  sui^e  characters  (M  1788). 

Locality, — Pembroke  shales,  southern  part  of  west  Pembroke  village,  west  side  of 
Fennamaquam  River  (loc.  No.  1.45.6  A). 

NucuXitea  rohuatuB  Williams. 

Fig.  4.  A  small  slab  with  three  internal  molds,  showing  the  high  prominent  beak, 
strong  clavicle  and  the  strong  reinforcement  of  the  inside  surface  separating  the  um- 
bonal  cavity  from  the  impression  of  the  posterior  muscular  scar  (M 1776). 

Locality, — Pembroke  shales  on  east  side  of  Youngs  Point  near  the  end  of  Denbow 
Neck,  Lubec  (loc.  No.  6.25.4  B). 

7.  A  right  valve,  magnified  two  diameters  (the  same  specimen  represented  <»  upper 
side  of  figure  4).  In  making  this  figure,  the  specimen  has  been  turned  upward  so  as  to 
show  under  the  beak  the  hinge  margin  with  the  crenulations  (M  1776). 

Locality. — Same  as  figure  4  (loc.  No.  5.25.4  B). 

10.  Another  specimen  of  the  right  valve  (M  1777).  The  form  is  more  elongate  thao 
figure  4. 

Loealilty, — Same  as  figure  4  (loc.  No.  5.25.4  B.) 


Digitized  by 


Google 


Ko.  222U.       NUCULITB8  FROM  THE  MAINE  BILURIAN^WILLIAMS,       67 

12.  An  internal  cast  of  a  left  valve  (M 1786  D).  In  this  specimen  the  strong  clavicle 
is  in  evidence,  but  the  internal  ridge  separating  the  umbonal  cavity  from  the  posterior 
muscular  scar  is  wanting.  The  figure  showing  the  external  surface  of  this  species  (pi. 
11,  fig.  9)  was  made  from  the  impression  of  the  exterior  of  this  same  specimen,  and  tlie 
drawing  of  the  hinge  teeth  enlarged  represented  by  figure  14  is  also  made  from  this 
specimen. 

Locality. — Same  as  figure  4  (loc.  No.  5.25.4  B). 

14.  An  enlarged  drawing  of  the  hinge  border  and  its  teeth  made  from  the  internal 
mold  (fig.  12)  on  a  scale  to  compare  with  the  hinge  of  Tindaria  reproduced  in  the  figure 
1  immediately  above  it. 

Locality, — Same  as  figure  4  (loc.  No.  5.25.4  B). 

15.  An  umbonal  view  of  a  left  valve  associated  with  the  other  specimens  of  this 
species.  Introduced  to  show  the  effect  of  changing  the  point  of  view  in  preparing 
illustrations  (M  1781). 

Locality, — Same  as  figure  4  (loc.  Nq.  5.25.4  B). 

Nuculites  chrysippiLS  Williams. 

Fig.  5.  A  specimen  of  the  right  valve,  oriented  on  the  plate  as  seems  consistent  with 
the  development  of  the  lines  of  growth.  If  it  were  turned  on  its  center  about  20 
d^rees  to  the  right,  its  characteristic  form  would  be  obscured.    (M  1787). 

Loealily. — ^Pembroke  splintery  shales  in  the  southern  part  of  West  Pembroke  on 
west  side  of  Pennamaquam  River  (loc.  No.  1.45.6  A). 

Nuculites  Untus  Williams. 

Fig.  6.  The  two  valves  of  a  single  specimen  as  originally  attached  at  the  hinge  line. 
The  much  narrower  and  elongate  form  of  the  right  valve  than  the  left  is  readily 
explained  by  the  different  relation  of  the  two  valves  to  the  compressing  force  which 
affected  the  whole  rock  in  which  the  shell  was  imbedded  (M  1769). 

Loeality.^'E^mMiidia  shale  at  north  end  of  Straight  Bay  near  east  end  of  Orowe  Neck, 
Trescott  (loc.  No.  5.33.8  B). 

13.  A  detached  right  valve  of  apparently  normal  size  and  shape  (M  1768). 
Locality,— %ajn&  as  fig.  6  (loc.  No.  5.33.8  B). 

Nuculites  tubplonus  WilliamB. 

Fig.  8.  A  magnified  portion  of  the  surface  of  the  posterior  end  of  the  specimen 
figured  on  plate  11,  figure  17,  showing  the  radiating  lines  crowning  the  finer,  more 
closely  set  concentric  lines  (M  1765  B). 

Locality. — ^Edmunds  shale  formation,  at  north'  end  of  Straight  Bay,  Orowe  Neck, 
Trescott  (loc.  No.  5.33.8  B). 

Nuculites  spedosus  Williams. 

Fig.  9.  A  right  valve,  of  smaUer  size.  The  front  is  rather  shorter  than  in  the  other 
examples  of  this  species,  showing,  however,  the  normal  characters  of  the  posteroir  end 
PI 1806). 

Locality. — ^Pembroke  shales  on  the  west  side  of  Coffin  Neck,  opposite  Gooseberry 
Island,  immediately  underlain  by  shale  carrying  an  Edmunds  fauna  (loc.  No.  5.44.2  A). 

18.  A  right  valve,  the  basal  margin  of  which  is  curved  inward  narrowing  the  front 
part  of  the  shell  (M  1809). 

Locality. — ^Pembroke  shale  at  north  end  of  Coffin  Neck,  Lubec  (loc.  No.  5.34.7  A^). 

19.  A  right  valve,  imperfectly  shoeing  the  siu^ace  characters  of  the  posterior  end, 
but  in  outline  expressing  approximately  the  normal  shape  (M  1804). 

Locality,— Same  as  figure  9  (5.44.2  A). 
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Tindaria  callisttformis  Venill  and  Buah. 

Fig.  11.  Hinge  of  a  right  valve  (mag.  8  diam.)  front  view,  introduced  here  for  com- 
parison of  crenulate  dentition  with  that  of  NuaUita  robu$tu8f  figure  14.  Copied  from 
figure  21  on  page  61  of  VerriU  and  Bush  article  in  Amer.  Joum.  Sd.,  ser.  4,  vol.  3, 
1897. 

Locality. — Recent  off  Atlantic  coast  of  North  America. 

NueulUes  eroisiLS  Williams. 

Fig.  16.  Mold  of  interior  of  a  left  valve,  showing  the  strong  clavicle  and  posterior 
muscular  scar  (M  1761  A). 

Locality. — ^Pembroke  shales,  in  cove  between  Youngs  Point  and  extremity  of  Den- 
bow  Neck,  Lubec  (loc.  No.  5.24.6  B). 

17.  Another  mold  of  interior  of  a  left  valve,  showing  the  crenulate  hinge  both  sides 
the  beak,  the  strong  clavicle  and  muscular  scan  <M  1761  B). 

Locality.^Saaxie  as  figure  16  (loc.  No.  6.24.6  B). 
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ALTITUDINAL    DISTRIBUTION    OF    ENTOMOSTRAOA    IN 

COLORADO. 


By  Gideon  S.  Dodds, 

Of  the  Department  of  Zoology,  Univenity  of  Miesowi,  Columbkif  Missouri. 


INTRODUCTION. 

During  the  summers  of  1908,  1912,  and  1913  I  made  collections 
of  plankton  CSrustacea  from  124  lakes  and  ponds  in  Colorado,  at 
elevations  from  4,100  to  12,188  feet.  I  have  also  received  material 
from  Prof.  Max  M.  Ellis  and  Mr.  L.  C.  Bragg.  These  collections  have 
yielded  55  species  of  Entomostraca,  which  form  the  basb  of  this 
report.  I  have  also  made  use  of  all  other  available  records  of  species 
previously  reported  from  the  State,  giving  a  total  of  71  species 
(Fh^opoda,  16;  Qadocera,  34;  Copepoda,  21).* 

The  following  list  includes  the  localities  where  fairly  complete  col- 
lections have  been  made  in  the  State. 

On  the  plains:  Feet. 

LaJimto(DoddB),lllake8atabout 4,100 

Boulder  (Dodde),  7  lakes  at  about 5,300 

Greeley  (Beardsley),  several  lakes  at  about 4, 600 

In  the  mountains: 

Tolland  region  (Dodds),  106  lakes 8,100-12,188 

Twin  Lakes  region  (Juday),  several  at  about 9, 200 

Pikes  Peak  region  (Ward),  5  lakes  at  about ,...  11,000 

Besides  these,  there  are  a  number  of  localities  from  which  one  or 
two  species  have  been  reported — scattered  records  in  mountains  and 
plains  by  various  men,  including  some  records  by  early  naturalistSy 
chiefly  with  the  Hayden  survey. 

The  interest  of  this  study  lies  in  the  fact  that  here,  within  a  rela- 
tively small  area,  we  find  a  wide  range  of  environmental  conditions, 
physiographic  and  climatic,  with  a  corresponding  diversity  of  ani- 
mal and  plant  life.  The  eastern  two-fifths  of  the  State  of  Colorado 
is  iQcluded  within  the  area  of  the  Great  Plains,  with  a  climate,  except 
for  its  arid  nature,  essentially  like  that  of  the  Mississippi  Valley 
generally,  while  the  remainder  includes  the  highest  area  of  the  Rocky 
Mountain  region,  parts  of  which  have  a  climate  almost  arctic. 

1  For  list  of  thme  lakes,  their  elevations,  and  the  species  ooUeeted  in  each,  see  Table  8,  printed  as  a  fblio 

attheeodoftheteoEt. 
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It  will  be  seen  from  the  above  that  while  collections  have  been 
made  from  widely  scattered  representative  localities  in  the  eastern 
half  of  the  State,  the  greater  part  of  my  own  collections  are  from  an 
area  with  the  city  of  Boulder  as  its  center,  including  7  lakes  on  the 
plains  east  of  this  city  and  106  in  the  mountain  region  to  the  west. 
This  mountain  area  I  will  refer  to  as  the  Tolland  region  after  the 
town  of  Tolland,  where,  during  most  of  my  study,  I  made  my  headquar- 
ters, at  the  smnmer  mountain  laboratory  of  the  University  of  Colo- 


MlOnCTCRS 


Flo.  1.— Map  or  Colorado  showing  locautiks  wukbe  Entom ostbaca  uavk  bkkn  collected.    The 

BLACK  BECTAXQLf  INCLOSES  THE  TOLLAND  BEOION,  THE  ABEA  SHOWN  IN  DETAIL  IN  nO.  2. 

rado.  The  lakes  of  the  Tolland  and  Boulder  regions  afiford  especially 
favorable  conditions  for  the  study  of  altitudinal  distribution,  because 
here,  within  a  distance  of  less  than  30  miles,  is  passed  through  the 
whole  range  of  climatic  conditions,  from  temperate  to  subarctic. 
To  the  east  of  Boulder  extend  the  plains  with  elevations  up  to  5,400 
feet,  while  to  the  west,  clearly  visible,  20  miles  away,  Arapahoe 
Peak  with  its  glacier,  rising  to  13,506  feet,  marks  the  Continental 
Divide. 

The  climatological  data  presented  in  the  following  paragraphs, 
while  in  general  true  for  any  part  of  the  State,  apply  particularly 
to  this  area. 

CLIMATE.    . 

The  data  regarding  climate  presented  in  this  paper  are,  for  the  most 
part,  from  the  annual  summaries  of  the  Weather  Bureau  for  the  Colo- 
rado section,  though  use  is  also  made  of  data  collected  by  Francis 
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Ramaley  and  other  members  of  the  biological  staff  of  the  University 
of  Colorado,  all  interpreted  in  the  light  of  eight  years'  residence  at 


Fio.  3.— ICat  of  Tolland  beoioNi  the  abea  includkd  in  ths  black  kkctanqlk  in  fio.  1. 

Boulder  and  of  several  summers  spent  in  whole  or  in  part  in  the  moun- 
tains of  this  region. 

Three  stations  have  been  chosen  as  representative  of  typical  condi- 
tions in  different  parts  of  the  area  under  study: 

Denver  (5,272  feet),  in  plains  region,  records  for  41  years. 

Frances  (9,300  feet),  mountains,  records  for  8  years. 

Corona  (11,660  feet),  high  mountains,  records  for  6  years.^  t 

Digitized  by  VjOOQ  IC 


62 


PBO0EED1NO8  OF  THE  NATIONAL  MV8EUM. 


TOU64. 


Reference  to  the  maps  (figs.  1  and  2)  will  show  that  the  two  moun- 
tain stations  lie  within  the  Tolland  region  and  that  Denver  on  the 
plains  is  also  so  located  as  to  be  of  direct  use  when  compared  with  the 
other  two  stations.  In  discussing  climate,  special  attention  has  been 
given  to  precipitation  and  temperature,  because  these  two  factors  of 
climate  seem  to  be  those  most  directly  of  interest  in  relation  to  the 
fauna  under  study. 

Precipitation. — ^The  usual  increase  of  precipitation  with  elevation  is 
well  marked  in  this  region  and  seems  to  continue  to  the  highest  ele- 
vations, as  is  shown  in  Table  1. 


Tablb  1. — AnnUicU  preeipUaium. 


stations. 

Total  pre- 
cipitation. 

SnowlUl. 

Denver 

Inchet. 
14.02 

02.3  inches  (5+  feet). 
180  inches  (16  feet). 
390.0  inches  (83+ feet). 

Frances 

24.16 

43.  e9 

Corona 

The  plains  are  decidedly  an  arid  region.    Denver  is  fairly  typical 
of  the  entire  eastern  plains  of  the  State,  but  there  are  places  where 
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Fio.  3.— Mbjln  pkicipitation  bt  months. 

the  rainfall  is  only  11  or  12  inches.  The  arid  climate  of  the  plains 
seems,  as  will  be  pointed  out  later,  to  play  the  chief  part  in  determin- 
ing the  natiu-e  of  their  entomostracan  faxma.  The  greater  precipi- 
tation of  the  mountain  region  is  probably  of  little  importance  directly, 
but  has  its  chief  significance  in  the  fact  that  a  large  proportion  of  it 
comes  in  the  form  of  snow.  Reference  to  figure  3  shows  that  at 
Corona  the  greater  part  of  the  precipitation  comes  in  those  months 
whon  it  is  entirely  in  the  form  of  snow  (all  months  but  June,  July, 
and  August).    At  the  higher  lakes,  great  banks  of  snow  accumulate 
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on  the  dopes  above,  or  extend  out  over  the  lakes  on  the  ice,  and  have 

a  great  deal  to  do  with  keeping  the  temperature  of  the  lakes  low 

throughout  the  sununer. 

Temperature, — ^Temperature  is  probably  the  climatic  factor  which 

in  this  region  plays  the  largest  part  in  determining  the  distribution 

of  animal  life,  and  it  is  the  factor  which  within  our  area  b  subject  to 

the  greatest  variation.    On  the  plains  we  have  the  conditions  which 

are  prevalent  throughout  temperate  latitudes,  while  in  the  higher 

parts  of  the  mountains  there  is  a  close  approach  to  arctic  conditions. 

For  purposes  of  comparison  between  different  parts  of  the  area  under 

study,  I  have  made  use  again  of  the  three  stations — ^Denver,  Frances, 

and  Corona — ^the  elevations  and  temperatures  of  which  are  shown  in 

Table  2. 

Table  2. — Mean  annual  tempercUure. 


Elevation. 

Mean  annual  temperature. 

StatkxDS. 

AbOTe  sea. 

Above  Den- 
ver. 

As  observed. 

Below  Deo. 
ver. 

DmTcr '. 

Feet. 
6,275 
0,300 
11,660 

J^. 

•F. 
40.  g 
41.0 
36.0 

•F. 

France. ^ 1 

<>irana  ..    .  .  .  , . .  ......  . 

6,385 

&8 
33.8 

The  conditions  recorded  at  Denver  are  representative  of  the  plains 
in  general,  and  those  at  C!orona  of  the  highest  lakes  studied  in  this 
region,  so  that  the  difference  between  these  two  stations  expresses  the 
diveigence  between  the  two  extremes  of  lakes.  It  is  seen  that  the 
mean  annual  difference  between  these  two  stations  is  23.8°  F.,  whicn, 
allowing  1.35°  F.  as  equivalent  to  1°  of  latitude,  corresponds  to  17.2° 
latitude.  Thus,  though  C!orona  is  distant  from  Denver  but  40  miles, 
it  has  an  annual  mean  which  might  be  expected  1,  200  miles  to  the 
north.  It  is  this  steep  temperature  gradient  that  gives  interest  to 
studies  in  this  r^on. 

As  a  matter  of  fact,  the  isotherm  corresponding  to  the  temperature 
of  Corona  does  actually  pass  through  these  far  northern  regions 
as  may  be  seen  by  reference  to  map  (fig.  4),  while  that  of  Frances, 
though  less  extreme,  also  passes  well  to  the  north,  at  one  place  touch- 
ing the  Arctic  Circle.  In  this  map  it  is  to  be  noted  that  the  isotherms 
are  drawn  as  reduced  to  sea  level,  so  that  the  effect  of  elevation  is 
already  felt  at  Denver,  where  the  actual  temperature  is  probably  15° 
F.  below  the  corresponding  sea-level  temperature  shown  on  the  map. 
An  isotherm  map,  not  reduced  to  sea  level,  would  show  all  lines  bend- 
ing far  southward  over  the  Rocky  Mountain  system,  as  a  result  of 
which  the  isotherm  of  26°  F.  would  actually  pass  tiirough  Corona, 
while  at  Denver,  only  40  miles  to  the  east,  would  be  that  of  50°  F. 

The  mean  distribution  of  temperature  throughout  the  year  at  these 
three  stations  is  shown  in  figure  5. 
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Though  the  annual  mean  gives  a  ready  basis  for  comparison,  and 
furnishes  an  index  of  general  climatic  conditions,  it  is  probably  not  of 
itself  as  effective  in  determining  distribution  of  aquatic  animals  as 


FlO.  4.— laOTKEIllf  MAP  OF  THK  WORLD,  WITH  THX  ISOTHKBMS  Of  COBONA  AND  FRANCIS  DXAWH  IH. 

other  peculiarities  of  temperature,  such  as  maximum  and  minimum 
temperature  at  certain  seasons.  Figure  6,  a  graphic  representa- 
tion of  mean  monthly  minima  for  the  three  stations,  shows  that  at 
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Fio.  6.— Mean  trmpsratubk  bt  months. 


Oorona  there  are  six  months  in  the.  year  during  which  zero  F.  is 
commonly  reached,  and  that  further,  during  all  months,  freezing  tem- 
peratures may  be  expected.  As  a  matter  of  observation,  frosts  are  not 
unconamon  during  the  entire  summer  in  the  higher  parts  of  this  region. 
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months.  These  studies  of  maxima  and  minima  show  more  clearly 
than  does  the  annual  or  monthly  mean  the  rigorous  nature  of  the 
climate  and  short  duration  of  the  summer  season  in  the  region  of  the 
highest  lakes. 

The  above  data  regarding  climate  do  nbt  touch  directly  on  the 
medium  inhabited  by  the  Crustacea — the  water.  To  an  aquatic 
animal  climate  means  water  temperatiu'e,  not  air  temperature,  and 
the  data  just  given  are  of  importance  only  because  the  temperature 
of  the  water  is  determined  by  that  of  the  air  and  by  general  climatic 
conditions.  Nevertheless  it  is  desirable  that  data  be  given  concern- 
ing the  temperature  of  the  water  during  the  summer,  the  length  of 
time  free  from  ice,  etc.  Such  records  will  be  presented  as  a  part  of 
the  account  of  the  lakes  themselves. 

TOPOGRAPHY  AND  DESCRIPTION  OF  LAKES. 

The  eastern  portion  of  Colorado  lies  in  the  region  of  the  Great  Plains, 
with  an  elevation  of  from  4,000  to  5,000  or  6,000  feet.  The  plains 
have  a  gradual  slope  toward  the  east,  the  valleys  are  broad,  and 
the  hills  gently  rolling.  In  this  region  natural  bodies  of  water  are 
few  and  small,  being  limited  almost  entirely  to  transient  pools  and 
ponds  which  are  dry  for  a  considerable  part  of  the  year.  In  addi- 
tion to  these  natural  ponds  there  are  many  pools,  ponds,  and  reser- 
voirs which  owe  their  existence  to  irrigation  and  are  filled  periodi- 
cally from  ditches.  The  largest  of  these  are  reservoirs  a  mile  or 
two  in  the  largest  dimension,  containing  water  throughout  the  year, 
but  subject  to  great  fluctuation  in  level.  Another  quite  frequent 
type  includes  the  cattle  ponds,  depressions  2  to  4  feet  deep  and  50 
to  100  feet  across,  scooped  out  to  hold  water  for  stock.  The  water 
is  commonly  muddy  from  the  clay  bottom,  is  frequently  very  foul 
with  the  droppings  of  the  stock  which  water  there,  and  seldom  con- 
tains much  plant  growth  of  any  kind.  There  are  long  periods  with 
neither  outflow  nor  inflow  and  they  may  be  entirely  dry  for  con- 
siderable periods.    Some  of  these  have  a  very  rich  fauna. 

In  drawing  conclusions  about  distribution  it  must  be  borne  in  mind 
that  these  artificial  bodies  of  water  are  of  recent  origin,  and  it  is  en- 
tirely probable  that  their  development  has  been  more  rapid  than  the 
migration  of  plankton  Crustacea,  so  that  an  equilibrium  has  prob- 
ably not  been  reached.  This  condition  may  account  for  the  absence 
of  certain  species  from  the  plains  which  might  be  expected  there. 
The  climatic  conditions  of  these  lakes  present  no  facts  of  great  inter- 
est, being  essentially  like  similar  bodies  of  water  in  other  parts  of 
the  Mississippi  Valley.  During  the  winter  months,  from  the  last  of 
November  till  the  close  of  February,  they  may  be  covered  with  ice, 
and  the  water  temperature  only  a  little  above  the  freezing  point. 
From  May  to  September  the  temperature  during  the  day  commonly 
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rises  to  90*^  F.  in  small  bodies  of  water  and  probably  at  times  to  100®  F. 
Upper  figure,  plate  13,  illustrates  a  typical  lake  of  the  plains. 

A  description  of  the  lakes  in  the  mountain  region  is  not  so  simple 
a  matter,  and,  in  view  of  the  fact  that  the  greatest  interest  of  the 
present  studies  centers  in  the  alpine  fauna,  must  be  given  in  greater 
detail. 

At  their  western  border  the  plains  pass,  for  the  most  part,  abruptly 
into  the  moimtains,  so  that  the  first  rank  of  foothills  often  rises 
within  a  distance  of  a  mile  or  two  from  one  to  three  thousand  feet 
above  the  plains.  In  sharp  contrast  to  the  topography  of  the  plains, 
the  relief  in  the  mountains  is  great  and  the  streams  run  in  narrow 
valleys  a  thousand  or  more  feet  in  depth.  The  highest  part  of  the 
mountains,  the  Continental  Divide,  crosses  the  State  from  north  to 
south,  in  much  of  its  co\u«e  being  from  11,000  to  13,000  feet  in 
elevation,  with  peaks  rising  to  14,000  feet. 

In  the  mountain  region  west  of  Boulder  there  are  very  many  small 
lakes,  from  106  of  which  I  have  made  collections.  Inasmuch  as  nearly 
all  of  these  lakes  are  of  glaciaLorigin,  some  account  of  glaciation  and 
glacial  topography  is  necessary.  Though  no  part  of  Colorado  was 
covered  by  the  continental  glacier  there  were  in  the  higher  moim- 
tains at  the  same  time  very  many  glaciers,  only  a  few  remnants  of 
which  remain.  In  the  ToUand  region  these  extended  downward 
from  the  Continental  Divide  to  an  elevation  of  8,000  to  9,000  feet, 
reaching  eastward  in  the  valleys  as  tongues  of  ice  a  distance  of  5  to 
10  miles.  On  the  western  slope  glaciation  in  this  r^on  was  less 
extensive. 

The  cirques  in  which  these  glaciers  had  their  origins,  just  below 
the  divide,  are  now  one  of  the  conspicuous  topographic  features  of 
the  higher  parts  of  the  mountains.  Each  cirque,  separated  from 
those  adjacent  to  it  by  high,  narrow  ridges  extending  outward  from 
the  divide,  is  shut  in  on  three  sides  by  steep  rock  walls  a  thousand 
feet  or  more  in  height.  In  nearly  every  cirque  is  a  lake  fed  by  water 
from  the  huge  snow  banks,  some  of  them  perennial,  which  accumu- 
late on  its  walls  in  the  winter. 

These  lakes  in  the  cirques  at  the  heads  of  streams  are  the  highest 
bodies  of  water  to  be  considered  and  present  the  most  extreme  alpine 
corditions.  They  lie  just  at  or  above  the  upper  limits  of  timber, 
nearly  all  of  them  at  elevations  above  11,000  feet,  the  highest  one 
studied  being  Ice  Lake  at  12,188  feet.  I  have  designated  these  as 
alpine  lakes,  and  those  at  lower  elevations  in  the  moimtains  will 
be  spoken  of  as  montane,  the  division,  as  will  be  explained  later, 
being  made  on  the  basis  of  faunal  as  well  as  physical  peculiarities. 
I  have  made  collections  from  24  alpine  lakes. 

None  of  these  is  more  than  one-fourth  mile  in  length,  and,  while 
they  are  considered  locally  to  be  very  deep,  I  suspect  that  few,  if  any 
of  them^  are  over  50  feet,  though  as  boats  are  not  available  it  c^|^ 
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not  be  determined  certainly.  One  of  them  (Yankee  Doodle  Lake), 
reputed  locally  to  be  ''bottomless/'  I  foimd  to  measure  about  25 
feet.  The  rugged  inclines  surrounding  these  lakes  are  covered  with 
large  angular  fragments  of  rock,  and  the  bottoms  of  the  lakes  are 
largely  of  the  same  material  and  usually  practically  devoid  of  silt 
and  entirely  without  vegetable  mold.  The  water,  derived  from 
melting  snow  on  the  slopes  above,  is  very  clear,  and  in  many  lakes, 
when  viewed  from  above,  presents  a  brilliant  green  color. 

A  striking  feature  of  these  lakes  is  the  great  amount  of  snow  which 
accTunulates  on  the  cirque  walls  above,  in  some  of  them  extending 
well  out  over  the  ice  cover  of  the  lake.  A  lake  so  covered  is  long  in 
becoming  free  from  ice  and  the  water  remains  at  a  low  temperature  all 
sTunmer,  so  that  climatic  differences  between  alpine  lakes  are  deter- 
mined by  the  size  and  position  of  such  snowbanks  rather  than  by 
elevation. 

At  the  beginning  of  June,  even  in  warm  seasons,  all  of  these  lakes 
are  completely  covered  with  ice,  and  in  1912,  a  season  of  heavy  snow- 
fall and  delayed  spring,  the  breaking  up  of  the  ice  did  not  begin  until 
early  in  July.  In  those  where  much  snow  extends  over  the  ice  the 
process  is  greatly  delayed,  as  an  extreme  of  which  we  have  Ice  Lake 
(12,188  feet),  which  on  August  28,  1912,  was  still  about  half  covered 
with  ice  and  had  a  temperature  of  40**  F.  (See  lower  fig.,  pi.  14.)  It 
is  probable  that  the  ice  did  not  entirely  melt  during  the  sunomer  and 
that  the  temperature  did  not  rise  above  45°.  I  have  made  no  obser- 
vations of  the  time  of  freezing  of  these  lakes  in  the  autxmin  and  have 
been  unable  to  get  definite  information,  but,  judging  by  general 
weather  conditions  in  this  region,  the  temperature  of  the  water  must 
begin  to  decrease  early  in  September  and  it  is  probable  that  by  the 
end  of  the  month  they  are  frozen  over.  By  records  made  at  times 
of  studying  each  lake  it  has  been  learned  that,  at  the  time  of  breaking 
up  of  the  ice,  the  surface  temperature  is  36°  to  37°  F.  and  by  the 
time  the  last  fioating  pieces  have  melted  it  has  reached  about  44.^ 
It  then  rises  rapidly  to  about  52°,  where  it  remains  without  much 
change  as  long  as  any  considerable  mass  of  snow  persists  on  the  cirque 
walls  above  to  furnish  cold  water.  In  all  alpine  lakes  except  the 
few  where  there  is  insufficient  snow  to  last  well  through  the  summer 
52°  F.  is  about  the  maximum  temperature. 

The  striking  conditions  then,  which  characterize  the  alpire  lakes 
are  short  season  (two  to  three  months  free  from  ice)  and  the  low 
temperature  even  during  the  warmest  part  of  the  year  (a  maximiun 
of  about  52°  F.).     (See  fig.  8.) 

Though  it  is  not  in  all  cases  possible  to  assign  a  given  lake  definitely 
to  one  group  or  the  other,  yet,  for  the  most  part,  the  alpine  lakes 
form  a  well-defined  group,  quite  distinct  from  any  of  the  kinds  of 
lakes  which  must  be  included  in  the  montane  group. 
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The  lakes  which  I  have  designated  as  montane  are  of  two  main 
types:  (1)  Rock-basin  lakes  on  the  upper  courses  of  the  streams, 
just  below  the  cirques;  (2)  morainal  lakes  inclosed  by  the  morainal 
ridges  in  the  valleys  and  on  the  lower  hillsides  l^ese  lakes  are 
similar  to  each  other  and  different  from  the  alpine  lakes  in  that  they 
are  surroxmded  by  forests  (pine,  fir,  and  spruce),  ard  that  there  is 
an  abundance  of  other  vegetation  growing  about  them  and  at  the 
water's  edge,  as  a  result  of  which  there  may  be  much  plant  d6bris 
and  considerable  silt  on  the  bottoms  of  the  lakes.  There  may  also  be 
a  considerable  growth  of  algae  and  other  aquatic  plants.  These 
features,  together  with  the  longer  season  and  warmer  temperatures. 
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FlO.  &— CUBVES   SHOWmO  TilE   APnt03UMATE  DISTRIBUTION  OF  SURFACE   TRMPERATURK  THROUGHOUT 
THE  TEAR  IN  THREE  SORTS  OV  LAKES. 

set  them  ofiF  distinctly  from  the  lakes  of  the  preceding  group,  and 
we  shall  see  later  that  the  fauna  is  also  quite  distinct. 

The  rock-basin  lakes  on  the  upper  stream  courses  are  about  the 
same  size,  on  the  average,  as  the  alpine  lakes  in  the  cirques  above 
but  probably  have  less  depth.  There  may  be  one  or  more  of  these 
lakes  on  a  stream,  which  between  the  lakes  usually  descends  over  a 
steep  terrace  often  several  hundred  feet  high.  (See  upper  fig.,  pi.  14.) 
The  temperature  conditions  here  are  somewhat  less  rigorous  than  in 
the  alpiro  lakes.  The  cold  water  flowing  out  from  the  higher  lakes 
beer:' 03  somewhat  wanned,  and  temperatures  from  55°  to  60°  F. 
are  .cimnon,  the  latter  figure  about  corresponding  to  52°  in  the  higher 
lakes.  The  time  of  breaking  up  of  the  ice  in  the  spring  is  about  a 
moiith  earlier  than  in  the  higher  lakes.  Though  most  of  the  lakes 
of  this  type  are  above  10,500  feet,  and  there  are  none  to  correspond 
to  them  at  lower  elevations,  it  seems  probable  that,  if  lakes  Were 
present  on  the  stream  courses  lower  down,  the  difference  in  elevation 
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would  not  give  to  the  lakes  a  decided  faunal  peculiarity  to  differ- 
entiate them  from  those  just  described. 

Morainal  lakes,  from  about  40  of  which  I  have  made  coUectionSi 
are  most  abimdant  between  9,000  and  10,500  feet.  These  lakes, 
very  numerous  in  some  localities,  are  inclosed  by  a  network  of 
morainal  ridges,  \isually  timbered,  varying  from  a  few  feet  to  about 
100  feet  in  height.  Most  of  them  are  small,  many  of  them  mere 
ponds,  and  few  are  more  than  a  few  feet  deep.  They  represent 
all  stages  of  filling  with  silt  and  obliteration  by  growing  v^etation. 
At  one  extreme  are  those  with  clean  gravel  bottoms  and  at  the  other 
marshes,  where  the  water  is  entirely  hid  by  plant  growth,  or  meadows 
and  thickets  where  the  process  of  filling  has  produced  dry  land. 
None  of  these  lakes  are  on  large  streams  and  most  of  them  receive 
only  the  surface  water  from  the  small  basin  boimded  by  the  sur- 
roxmding  ridges.  Many  never  have  any  outflow  and  others  only 
at  times  of  high  water.  They  are  chiefly  of  a  stagnant  character, 
in  strong  contrast  to  those  on  the  direct  course  of  the  streams,  and 
the  water  is  frequently  of  a  dark  brown  color,  due  to  the  decaying 
organic  matter  on  the  bottom.     (See  lower  fig.,  pi.  13.) 

Climatic  conditions  are  much  less  rigorous  than  in  the  lakes  at 
higher  elevations.  I  have  not  observed  the  time  of  the  melting  of 
the  ice  in  the  spring,  but  inquiries  among  people  Uving  in  this  region 
place  it  at  about  the  last  of  April,  and  freezing  in  the  fall  is  probably 
in  October  or  November.  Water  temperatures  of  65°  to  65®  F.  are 
common  in  Jime,  July,  and  August,  while  in  some  of  the  lower  ones 
70°  or  exceptionally  80°  have  been  recorded.     (See  fig.  8.) 

It  is  to  be  noted  that  all  of  these  lakes  are  included  in  the  western 
or  higher  half  of  the  area  between  the  Continental  Divide  and  the 
plains,  and  that  in  the  eastern  portion  (the  foothill  area),  to  which 
glaciation  did  not  extend,  there  are  very  few  bodies  of  standing 
water  of  any  sort.  Accordingly  data  from  elevations  between  6,400 
and  8,000  feet  are  wanting. 

METHODS. 

In  the  plains  region  no  special  difficulties  are  experienced  in  col- 
lecting, but  in  the  moxmtains,  especially  in  the  higher  and  rougher 
portions,  the  work  involved  in  getting  from  lake  to  lake  is  great. 
Many  of  them  can  be  reached  only  on  foot,  and  my  practice  was  to 
make  trips  of  two  or  three  days,  carrying  food,  blankets,  and  the 
necessary  collecting  materials.  For  such  work  I  reduced  the  col- 
lecting outfit  to  a  size  which  was  carried  in  an  Army  haversack  with 
special  pockets  sewed  in  for  vials,  etc. 

A  conical  net  of  No.  10  bolting  cloth  was  used.  It  was  16  inches 
long,  with  an  opening  of  5  inches,  supported  by  a  stout  wire  ringi 
to  which  a  long  cord  was  attached  by  three  shorter  ones.  In  the 
bottom  of  the  net,  instead  of  the  screw  cup  of  Dr.  E.  A.  Birge,  I  em- 
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ployed  a  small  copper  funnel  of  about  40  cc.  capacity,  which  may  be 
stopped  with  a  cork  and  easily  discharged  into  any  suitable  vessel* 
The  funnd  was  loaded  with  about  2  ounces  of  lead  to  give  weight 
to  throw  the  net  out  from  shore  and  to  cause  it  to  sink  below  the 
surface  of  the  water.  Such  a  net  may  be  thrown  out  60  to  75  feet 
from  shore,  or,  by  means  of  a  long  cord,  drawn  across  small  lakes 
or  arms  of  larger  ones.  In  practice  I  commonly  threw  out  from 
several  places  on  the  shore  and  made  surface 
collections  by  drawing  the  net  in  promptly,  or 
deeper  ones  by  allowing  it  to  sink  to  the  desired 
depth  before  drawing  it  in  (fig.  9). 

During  three  seasons  of  collecting  by  this 
method  the  question  often  presented  itself 
whether  there  is  a  considerable  chance  that  im- 
portant species  may  be  overlooked,  rendering 
imreUable  any  conclusions  based  upon  such  ma- 
teriaL  Comparisons  of  collections  made  at  dif- 
ferent times  and  at  different  points  on  the  shore 
at  the  same  time  lead  me  to  believe  that  there 
is  little  danger  that  any  but  some  of  the  most 
infrequent  species  are  likely  to  be  overlooked. 
One  weak  point  in  my  collections  is  that  they 
were  all  made  in  the  summer,  which,  while  secur- 
ing the  majority  of  species  resident  in  the  lake, 
fails  to  get  those  which  may  be  vmiter  residents 
only.  It  is  probable  that  in  some  lakes  in  lower 
altitudes  there  exist  species  as  winter  forms  that 
are  part  of  the  summer  fauiA  in  the  higher 
ones.  From  some  of  these  lakes  only  one  collection  was  made, 
while  from  others  material  was  secured  at  frequent  intervals  during 
one  or  two  sunmiers.  It  seems  that  in  the  higher  lakes,  where  the 
sonmier  season  is  short,  one  good  collection  at  the  proper  time  may 
be  relied  upon  to  contain  all  species;  but  in  those  at  lower  altitudes, 
where  the  season  is  longer,  and  seasonal  succession  is  more  marked, 
frequent  collections  are  necessary. 


FlO.  tt.— xiKA^Ii^U  UJT  NKt 
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THE  FAUNA  OF  THE  AREA  STUDIED. 

General  nature  and  distribution. — ^A  tabidated  siraimary  of  the 
results  of  my  collections,  by  groups  of  lakes,  is  given  in  Table  A, 
page  76.  BVom  this  it  will  appear  that  they  contain  55  species 
including:  Phyllopoda,  10;  Qadocera,  28;  and  Copepoda,  17.  As 
noted  in  the  introductory  paragraph,  when  we  add  to  these  species 
those  recorded  by  other  students,  we  have  a  Ust  of  71  known  for  the 
State.    So  far  as  possible  I  have  considered  all  these  records  in 
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drawing  conclusions.  Figure  10  includes  the  total  list  for  the  State, 
with  a  graphic  expression  of  the  known  range  of  each.  The  solid 
black  part  of  the  hne  represents  the  range  as  it  appears  from  my  col- 
lections and  the  open  part  the  extension  of  range  from  other  CJolorado 
records.  The  broken  lines  indicate  probable  extensions  of  range  into 
elevations  not  covered  by  the  present  records  and  are  based  upon  the 
facts  of  general  distribution  of  each  species.  The  downward  exten- 
sion of  many  species  below  the  Colorado  records  means  that  these  are 
common  lowland  forms  in  temperate  latitudes  and  do  not  in  Colorado 
find  their  lower  limit,  inasmuch  as  even  the  lowest  portions  of  the 
State  have  considerable  elevation. 

It  is  at  once  evident  from  the  above  chart  that  the  species  in  this 
list  fall  into  three  groups — (1)  those  confined  to  the  plains;  (2)  those 
limited  to  the  moimtains;  (3)  those  that  are  not  so  restricted,  but  are 
foimd  at  all  elevations.  The  first  two  of  these  groups  include  the 
stenothermic  species,  those  imable  to  live  except  within  rather  nar- 
row extremes  of  temperature.  The  two  stenothermic  groups  differ 
from  each  other  in  that  while  one  of  them  is  unable  to  withstand  high 
temperatures,  the  other  can  not  tolerate  low.  The  third  group  in- 
cludes the  euthermic  species — those  not  so  limited  by  temperatm^ 
conditions,  but  able  to  Uve  about  equally  well  within  wide  limits,  such 
as  those  between  moimtains  and  plains  or  between  arctic  conditions 
and  tropical.  In  comparing  vertical  and  latitudinal  distribution,  the 
first  of  these  groups  represents  the  arctic,  or  far  northern,  fauna;  the 
second  the  more  southern  forms;  while  the  third  is  typical  of  the 
species  which  have  a  wide  north  and  south  range.  A  brief  analysis 
will  show  to  what  extent  this  parallel  holds  and  will  also  point  out 
that  the  stenothermic  groups  are  in  various  respects  more  narrowly 
limited  than  the  euthermic. 

In  the  group  confined  to  the  moimtains  there  are  16  species,  and 
3  others,  which,  though  they  do  extend  to  the  plains,  belong  pri- 
marily in  the  higher  area,  making  19  in  all.  These  19  species  fall 
into  two  groups:  (1)  Ten  species  with  a  wide  range  in  arctic  and 
subarctic  regions  (all  but  one  in  both  old  and  new  worlds),  which 
here  range  southward  along  the  higher  parts  of  the  Rocky  Moun- 
tains, a  true  southward  extension  of  a  northern  fauna;  and  (2)  nine 
species  (some  with  very  narrow  ranges),  pretty  strictly  confined  to 
the  Rocky  Mountain  region  of  the  United  States,  a  purely  mountain 
fauna  having  the  characteristics  of  an  arctic  fauna  but  including 
different  species. 

The  group  confined  to  the  plains  has  somewhat  similar  components. 
Of  the  28  species  assigned  to  this  group  (the  position  of  3  is  some- 
what doubtful)  5  are  found  also  in  the  old  world  and  6  others  have 
quite  a  wide  range  in  the  United  States.  The  remaining  17  species 
have  a  rather  restricted  range  on  the  plains  of  the  western  part  of 
the  United  States,  some  few  extending  into  Mexico  and  southern 
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In  strong  contrast  is  the  third  group,  including  24  species  whidi 
seem  about  equally  at  home  in  either  mountains  or  plains.  Of  these 
there  are  22  common  to  both  old  and  new  worlds,  and  only  two  have 
a  range  restricted  to  the  western  United  States. 

Table  3  simmiarizes  the  facts  presented  in  the  preceding  para- 
graphs. 

Tablb  Z,^Dutnlmtian  o/$j>ecie$  by  group$. 


MounUins. 


Plains. 


Mountains 
and  plains. 


Number  species  in  each  group 

ConGned  to  western  United  States. 

Confined  to  North  America 

World-wide 


94 
3 


In  the  above  comparisons  between  the  euthermic  and  steno- 
thermic  groups  of  species  there  have  doubtless  been  some  mistakes 
made  in  assigning  certain  species  to  a  given  group,  but,  even  allowing 
for  some  error  from  this  source,  it  is  quite  evident  that  the  steno- 
thermic  forms  foimd  in  this  region  have  a  much  less  extended  range 
than  the  euthermic.  Of  course,  inasmuch  as  stenothermic  species 
are  of  necessity  shut  out  from  lai^e  areas  by  imsuitable  tempera- 
tiu-es,  it  is  not  to  be  expected  that  such  species  should  have  as  wide 
ranges  as  do  those  forms  not  so  Umited,  but  such  differences  as  those 
just  pointed  out  can  hardly  find  a  complete  explanation  in  this 
set  of  conditions. 

In  this  connection  it  is  of  interest  to  compare  the  genera  Oydops 
and  Diapiomus,  each  of  which  is  world-wide,  forming  an  important 
part  of  the  fresh-water  plankton  Crustacea  everywhere.  Cyclops  is 
characterized  by  having  a  relatively  small  number  of  species,  most 
of  which  are  euthermic  in  nature  and  have  a  wide  geographical 
range,  while  Diaptomus  includes  a  multiplicity  of  species,  usually 
stenothermic  and  with  very  limited  ranges.  Of  the  five  species  of 
Cyclops  found  in  Colorado,  four  are  very  common  at  all  elevations 
and  are  also  practically  world-wide  in  distribution;  while  of  the  13 
species  of  Diaptomus  about  half  belong  strictly  to  the  moimtains, 
the  other  half  to  the  plains,  and  not  one  of  them  has  a  range  extend- 
ing beyond  North  America,  most  of  them  being  confined  to  a  narrow 
area  in  western  United  States.  Moreover  in  the  entire  genus  there 
is  not  known  a  single  species  common  to  Eastern  and  Western 
Hemispheres.  The  apparent  correlation  between  stenothermic 
habit, and  restricted  range  is  striking,  but  to  what  extent  it  is  of 
general  application  and  whether  there  is  any  necessary  relation 
between  the  two  conditions  must  at  present  be  left  imanswered. 

ZonaHon. — ^If  we  can  recognize  among  plants  or  animals  ranging 
through  different  climatic  conditions  a  zonation,  we  have  an  instruc- 
tive method  of  analysis  of  use  in  bringing  out  significant  points  in 
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their  distribution.  Thus  we  recognize  on  the  basis  of  latitude  a 
veiy  striking  zonation  of  both  animal  and  plant  life  and  in  a  similar 
way  a  definite  zonation  on  the  basis  of  altitude.  In  the  region  of  the 
Rocky  Mountains  from  which  my  collections  were  made,  Ramaley 
(1907)  has  defined  and  limited  the  plant  zones  on  the  basis  of  dis- 
tribution of  forest  growths  as  follows: 

Plains  zone:  Up  to  5,800  feet.  Grassland  with  trees  and  shrubs 
along  water  courses  only. 

Foothill  zone:  6,800-8,000  feet.  An  open  forest  chiefly  of  rock 
pine  {Pinus  scopulorum) . 

Montane  zone:  8,000-10,000  feet.  Close  forest  of  lodge-pole 
pine  (Pinus  murrayana) . 

Subalpine  zone :  10,000-1 1 ,500  feet.  Forests  chiefly  of  Engelmann 
spruce  (Picea  engelmanni) , 

Alpine  zone:  Above  11,500  feet  Above  timber  line,  where  con- 
ditions are  so  extreme  that  trees  will  not  grow. 

Such  a  zonation  gives  a  definite  datum  to  which  other  animals  or 
plants  may  be  referred.  This  expresses  much  more  significantly  their 
true  position  than  to  place  them  between  such  and  such  elevations, 
bec-ause  on  the  basis  of  zonal  position  we  at  once  have  suggested  the 
environmental  conditions  and  associates. 

A  study  of  the  plankton  Crustacea  in  my  collections,  and  compari- 
son with  the  records  of  others,  so  far  as  they  can  be  applied  to  this 
problem,  indicate  tliree  pretty  well  defined  zones,  which  I  shall  call 
alpine,  montane,  and  plains  zones,  the  first  and  the  last  corresponding 
in  the  main  with  Ramaley's  zones  of  the  same  names,  and  the  montane 
zone  covering  pretty  much  the  same  range  as  his  three  middle  ones. 
Whether  these  shall  prove  to  be  of  general  application  to  other  parts 
of  the  Rocky  Mountains  or  not,  they  afford  an  instructive  method  of 
pointing  out  the  significant  features  of  distribution  in  the  region  under 
study. 

Alpine  zone, — This  zone  includes  lakes,  nearly  all  of  which  are 
above  11,000  feet.  The  bodies  of  water  that  I  have  assigned  to  this 
zone  (43  in  all)  include  the  lakes  that  I  have  designated  as  ''alpine" 
lakes  (together  with  a  very  few  of  these  on  upper  stream  courses, 
though  not  at  the  head),  32  in  number,  and  11  shallow  pools  at  the 
same  general  elevation,  all  of  them  at  or  above  timber  line.  Their 
general  characteristics  have  already  been  pointed  out. 

The  fauna  of  these  lakes,  while  less  abundant  in  species  and  indi- 
viduals than  that  of  the  lower  lakes,  is  by  no  means  meager  and  in- 
cludes 17  species,  some  of  which  were  found  in  certain  lakes  in  con- 
siderable abundance.  The  fauna  of  this  zone  is  characterized  by  (1 ) 
the  greater  abundance  here  of  certain  species  than  in  other  zones,  and 
(2)  the  absence  of  a  considerable  number  of  species  that  are  present 
in  lower  zones. 
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Table  A.Summary  of  the  writer^  oolUetions  hy  groups  of  laket,  giving  ntanber  of 
records  in  each  zone,  the  total  number  of  localities,  and  the  aUitwhnal  range  qf  eaA 
species. 


Nfunes. 


BranehinedacolorttdeTuit'Pt/ikard 

B.  packard<  Pmrse 

Thamnoeerthaltu  ^aifurut  Packard 

StTtptoetphalut  eohradenMU  DoAda 

8.  Uxanvn  Packard 

ilptt«a«^(tfi«  Packard 

A.  lucatanoi  Packard 

Extheria  eompUrimaHUi  Packard 

j;.  inorfd  Packard 

LimnetU  gouldii  Baird 

Lalana9et(feTa(0.  P.M.) 

Holopediufn  aibherum  Zaddach 

Daphnia  kfolina  Levdig 

D.lonyiipinaO.  F.M 

D.  ptiUaeta  Daird 

D.  ptUcx  De  Gear 

SeaphoUberis  mueronata  (O.  F.  M.) 

SimouphaluM  netulut  (O.  P.M.) 

Oriodaphnia  retkulfUa  J}iTixM 

Moina  brackinia  {Juiint) 

Bo9minaUmi;iToHrU(0.  P.M.) 

Strebiocnut  ierricaudatu*  (Fischer) 

Maenlkrix  hir9utkomi$  Norman  and  Brady . 

eurfceru9 lamettatus  (O.  F.  M.) 

Camptaeereut  rectirostrit  Sohoedltf 

AeroperuM  karpae  Baird 

OraptoUberis  Uaiudinaria  (Fischer) 

Leifdigea  ouitdranifularit  (Fischer) 

AUma  redangula  Bars. 


A.  affinis  (Leydig).. 

A.fuUataSan 

DunJuvedla  ermta  Klnc. 

PUvToxvt  prorurMliM  Blrge 

P.  ttdunct u*  JiuiriB 

P.  lUntkulatM  Birge 

AlonOitt  eicUa  (Fischer) 

^.eil^a  (LUljeborfc) 

Chfdomt  9ph9€rieuM  (O.  V,  M.) 

DIaptomui  olhu^uerqiufuii  Herrick. 

D.  nrapahoenH^  Dodds 

D.davUxpt  Schacht 

^.  coloTbderuUt  Marsh. 


D.  Upiopui,  Tar.  piscinat  Forbes. 
D.  lin/onf  Forbes 


D.  nudu4  Marsh .      . 

D.  paUidvt  Herrick 

D.thffhoju  Forbes 

D.  Hciloidei  hWhthorg 

Cffdopt  albidut  Juriat 

C.  biciupidatu*  Claiis 

C.  ieTTuiaiu*  FLscher 

C.  viri'lis  Jitrine ■ 

Manhla  clbuquerquenri*  Herrick.. 

OinthncampluM  minutis  Claus 

C.  9iajAt^inokle$  T9tn» 


Plains 


v:tltudlnal 


&,i(K>-it,aoo 

4,100^5,100 

4*100 

4,000-«,ffiO 

4,100 

4,000-6,300 

4,000 

4,10&-6,100 

8,600-0,600 

8850 

0,600-10,050 

5,200 

5,260-11,360 

4  100 
4,10O-ll!«S0 

k  400-0,060 
4,100-10,960 
4  100-11  185 

4,100 
4,100-5,400 

9,500 
5,400-11,250 
8,100-10,860 

8  880 
8,100-10|060 
5,200-10,800 

5  200 
5,2SO-ll'2SO 
8,100-11,185 

8,100-0,500 

5,400-8,675 

8,150-0,500 

5,260 

5,250-6,400 

8,100-8,475 

0500 

4, 100-12,  IW 

4,100 

10,760-11,105 

4,100-6,400 

8,675-11,350 

8,100-10,050 

0,575 

5,200-0,300 

4,100 

0,250-12,188 

4.100 

4,100-11,000 

4,100-11,000 

4,100-11,150 

4,100-11,000 

4,100 

10,200 

0,250-11,350 


An  (*)  Indicate'^  that  the  species  has  been  collected  in  the  tone  by  other  investigatori  though  not  appear • 
in;  in  the  collections  of  the  writer. 

One  species  in  my  collections,  Diaptomus  arapahoensis  (four  lakes), 
is  confined  to  the  zone,  though  its  frequency  is  insufficient  to  be  of  im- 
portance as  a  characteristic  species.     DUiptomus  shoshone,  though  not 
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strictly  confined  to  the  zone,  belongs  primarily  here  and  is  the  chief 
differential  form.  It  was  found  in  33  out  of  the  43  bodies  of  water  in 
the  alpine  zone  and  only  in  6  of  the  63  lakes  of  the  montane  zone.  It 
was  first  described  from  Yellowstone  Lake  by  Forbes,  and  has  since 
been  collected  at  Pikes  Peak  by  Ward  at  11,000  feet,  and  in  the  Tol- 
land region,  and  may  be  taken  as  a  typical  alpine  form.  I  have  not 
found  it  below  9,250  feet.  The  species  of  second  importance  is 
Daphnia  pulex  (27  lakes),  which,  though  present  in  all  zones,  and  hav- 
ing a  general  distribution  throughout  the  world,  seems  to  have  a  par- 
ticular significance  in  this  zone.  The  variety  foimd  here  is  a  very 
large  form  with  long  straight  spine  and  more  than  the  usual  nimiber 
of  anal  spines  and  of  teeth  in  the  pecten.  The  striking  condition  is 
the  frequency  with  which  these  two  species,  Diaptomus  shoshone  and 
Daphnia  pulex,  are  associated  together  in  this  zone,  so  that  the  two 
rather  than  either  one  may  be  said  to  characterize  the  fauna  of  the 
zone.  In  39  out  of  the  43  lakes  assigned  to  this  zone,  one  or  both  of 
these  species  are  foimd,  and  in  22  cases  both  of  them.  This  association, 
as  we  shall  see  presently,  gives  place,  in  the  montane  zone,  to  another 
equally  stable  one.  Third  in  frequency  of  occurrence  is  Ckydorus 
spkuericus  (24  lakes),  but  as  it  is  common  in  all  zones  and  in  all  parts 
of  the  world  it  does  not  seem  to  have  any  special  significance  in  this 
zone.  Next  in  impoi*tance  comes  Diaptomus  coloradenais  (nine  lakes), 
whidi  appears  to  belong  in  the  lower  part  of  this  zone,  whence  it  ex- 
tends into  the  montane  zone,  where  it  has  its  greatest  abimdance. 
This  species,  said  by  Marsh  to  be  common  in  the  mountain  lakes  of 
Colorado,  is  closely  related  to  D.  tyreUi,  a  common  mountain  form  in 
the  western  United  States.  Only  one  other  species  need  be  men- 
tioned particularly,  Branchinecta  coloradensis  (five  pools).  This 
phyllopod  characterizes  the  pools  of  this  zone  and  in  them  makes 
a  third  member  of  the  pulex-shoshone  combination.  This  species, 
common  in  the  pools  of  the  alpine  region,  has  only  once  (9,575  feet) 
appeared  in  my  collections  from  the  montane  zone,  and  this  was  in 
a  pond  where  were  also  the  two  primary  members  of  the  alpine  f  aima. 
The  species  was  described  from  material  near  Grays  Peak  at  12,000 
feet,  has  been  collected  near  Leadville  at  1 2,500  feet,  and  on  the  slopes 
of  Pikes  Peak  at  11,000  feet,  and  ranks  as  a  typical  example  of  a  moun- 
tain species  with  a  restricted  range.  One  record,  however,  necessi- 
tates somewhat  of  a  changed  notion  on  this  point.  1  have  recently 
received  from  Prof.  Max  M.  EUis  a  collection  from  St.  Vitiin,  Colorado 
(5,100  feet),  dated  May  30,  1912,  in  which  are  a  considerable  number 
of  specimens  of  this  species.  This  record  at  once  extends  its  range  to 
the  plains,  where  it  is  possible  that  it  is  found  in  the  early  spring, 
though  not  during  the  entu'e  simmier.  The  record  does  not,  however, 
take  away  from  its  significance  in  the  alpine  zone,  where  it  is  much 
more  common  than  at  any  other  elevation.    The  remaining  species  of 
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this  zone,  as  may  be  seen  from  Table  4,  are,  for  the  most  part, 
euthermic  forms  ranging  up  from  the  plains. 

Montane  zone. — ^To  this  zone  I  have  assigned  63  bodies  of  water, 
nearly  all  below  11,000  feet  (the  great  majority  below  10,500  feet). 
In  spite  of  peculiarities  of  different  types  of  lakes,  the  faunal  char- 
acters of  this  zone  are  well  defined  and  quite  distinct  from  those 
of  either  of  the  others.  In  this  zone  I  have  collected  35  species,  11 
of  which  are  confined  to  the  zone,  though  on  the  basis  of  general 
distribution  3  of  these  may  be  expected  in  the  plains.  Three 
other  species,  evidently  belonging  primarily  to  this  zone,  are  found 
in  one  or  two  lakes  each,  atr  Boulder,  just  at  the  edge  of  the  plains, 
but  not  in  plains  lakes  more  remote  from  the  moimtains.  In  addi- 
tion to  these  species  there  are  the  usual  euthermic  forms,  conmion 
at  all  altitudes,  which  make  a  large  part  of  the  faima  of  all  zones. 
On  account  of  the  absence  of  lakes  in  the  foothill  r^on  of  the  moun- 
tains (between  5,400  and  8,100  feet)  there  are  certain  points  about 
the  fauna  of  this  zone  in  doubt,  especially  the  nature  of  the  transi- 
tion between  montane  and  plains  zones.  In  describing  the  fauna  of 
this  zone  it  will  be  well  to  treat  first  the  49  lakes  of  the  morainal 
type,  more  or  less  stagnant  in  their  nature,  and  later  those  directly 
on  the  stream  courses  (14  in  number). 

In  the  morainal  lakes  there  have  been  found  34  species  (including 
all  but  one  of  those  fomid  in  the  zone),  and  in  this  region  I  think  of 
the  morainal  lakes  as  being  typical  of  the  zone.  The  characteristic 
species,  Diaptomus  leptopuSy  var.  piscinae  (27  of  the  49  lakes),  is 
confined  to  the  zone  except  for  one  record  by  Marsh  of  its  occurrence 
in  the  lake  on  the  xmiversity  campus  at  Boulder.  The  most  abun- 
dant species  is  Daphnia  longispina  (39  lakes),  which,  though  it  is  a 
widespread  species  in  temperate  lowlands  throughout  the  world,  in 
our  region  seems  to  belong,  primarily,  to  the  montane  zone,  for  it  is 
not  foimd  at  aU  in  the  alpine  lakes,  and  on  the  planes  of  the  State 
it  has  so  far  been  found  in  only  one  lake  near  Boulder,  close  to  the 
mountains.  Here,  as  in  the  alpine  zone,  the  frequent  association 
of  two  species  (a  copepod  and  a  cladoceran)  is  conspicuous,  and 
the  two  above  mentioned  form  a  pair  which,  in  the  montane  zone, 
replaces  the  puUx-shoshone  group  of  the  alpine  zone.  In  43  lakes 
one  or  both  are  found  and  in  23  both.  Though  neither  member  of 
this  pair  has  been  found  in  any  alpine  lake,  the  members  of  the 
alpine  pair  have  been  found  in  this  zone,  Daphnia  pulex  (14),  Diapto- 
mus shoshone  (5  times),  but  there  is  only  one  case  where  all  four 
species  have  been  collected  from  the  same  lake. 

In  spite  of  this  and  other  cases  of  partial  mixing  of  these  two  faimas 
the  fact  is  quite  evident  that  the  two  arrangements  {puUx-shoshone 
and  longispina-leptopus)  are  very  much  more  frequent  than  either 
of  the  other  possible  combinations  of  these  four  species,  and  it  is 
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equally  clear  that  one  pair  belongs  primarily  to  the  alpine  and  the 
other  to  the  montane  zone.  These  two  sets  of  species  are  nearly 
mutually  exdusive,  the  conditions  necessary  for  the  one  being  so 
different  from  those  demanded  by  the  other  that  it  amotmts  essen- 
tially to  mutual  repulsion.  This  is  especially  true  of  the  two  species 
of  Diapiomus  and  to  a  marked  degree  also  of  Diaptomus  shoshone 
and  Daphnia  hngispina.  A  third  species  of  importance  is  Diaptomus 
eohradensis  (19  lakes),  fotmd  also  in  the  alpine  zone,  which  seems 
about  equally  well  at  home  in  either  zone  and  to  have  about  equal 
relations  to  each  of  the  two  combinations.  It  is  to  be  noted,  how- . 
ever,  that  in  neither  zone  is  it  so  abundant  as  the  definitive  Diap' 
iomus  of  that  zone. 

The  significance  of  such  combinations  of  species  as  the  above  is 
that  they  may  be  used  as  a  measure  of  ecological  conditions.  In 
our  area  Diaptomus  sJiosJione  and  Daphnia  pulex  are  ecologically 
similar,  as  are  also  the  corresponding  members  of  the  montane  pair, 
and  the  two  pairs  are  ecologically  dissimilar,  though  the  lack  of 
similarity  is  not  the  same  in  degree  between  all  of  these  species. 
Though  we  are  unable  to  measure  in  physical  and  chemical  units 
the  complex  of  conditions  required  for  any  of  the  above  species,  the 
frequency  of  their  association  together  gives  us  an  index  for  the 
measTirement  of  the  similarity  of  the  conditions  demanded.  Con- 
ditions required  by  two  species  may  be  so  similar  that  one  is  seldom 
found  without  the  other,  or  they  may  be  so  unlike  that  they  are  as 
mutually  exclusive  as  if  one  actually  repelled  the  other.  I  have 
reduced  to  percentages  the  frequency  of  association  of  the  members 
of  these  two  pairs  and  also  of  Diaptomus  coloradensis,  which  is  a 
frequent  associate  of  both.  In  Table  5  are  shown  the  association 
percentages  of  each  of  these  species  in  the  alpine  and  montane  zones. 
It  is  read  as  foUows:  Daphnia  pulex  is  found  in  45  lakes,  in  27  per 
cent  of  which  Daphnia  longispina  is  found,  in  20  per  cent  Diaptomus 

leptotus,  etc. 

Table  5. — AModatUm  percentages. 


Name. 


DapkfUa  puUx 

-^    *     thmgitphta.. 


Dvpknial    , 
DiapunnuB  lei 
Dimptomtu  Mkothone. 
DwjUonmt  cotoradenni. 


DaphMla 
fulex. 


Daphnia 
Umgi- 
9jHna. 


27 


Diaplo- 

mutlep- 

tojnu. 


mapUh 


45 


DiapUh 
mtueoUh 
raden$iM. 


Number 
of  lakes. 


45 
47 
27 
39 
2» 


From  the  above  table  the  high  association  percentages  between 
the  two  members  of  each  pair  are  evident  as  well  as  the  low  correla- 
tion between  the  two  species  of  Diaptomus  or  between  Diaptomus 
shoshone  and  Daphnia  longispina.  Such  figures  as  the  above  are 
useful  in  giving  other  sorts  of  information  about  the  inter-relations 
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of  the  several  species,  as  for  instance,  the  less  restricted  nature  of 
Daphnia  pulex  and  Diaptomus  coloradensiSy  evidenced  by  their  more 
untform  correlation  percentages,  contrasted  with  the  wide  variability 
of  correlation  of  each  of  the  other  three  species.  In  using  such  figures 
care  must  be  exercised  not  to  attach  to  them  greater  significance 
than  is  justified  on  the  basis  of  the  number  of  localities  collected  and 
the  frequency  of  occurrence  of  the  various  forms,  but  in  this  table 
I  suspect  that  the  significance  of  the  figures  is  less,  rather  than 
greater,  than  the  actual  facts,  because,  in  some  cases,  two  species 
are  computed  as  living  in  the  same  lake  when  one  of  them  is  plainly 
the  dominant  form  and  clearly  belongs  there,  while  the  other  one  is 
present  in  small  niunbers  and  barely  manages  to  exist. 

In  a  similar  manner  I  computed  correlation  percentages  between 
all  the  species  in  my  collections,  and  though  such  figures  when  ar- 
ranged in  the  form  of  a  table  were  useful  in  the  analysis  of  my  data 
they  do  not  seem  of  sufficient  importance  to  pubUsh.  I  merely  sug- 
gest this  as  a  possible  means  of  analysis  for  other  data  of  this  sort. 

The  following  northern  species,  which  range  southward  along  the 
mountain  range,  are  entirely  or  nearly  confined  to  these  lakes,  and 
belong  primarily  to  the  montane  zone:  Limnetis  govZdii  (3  lakes), 
Latona  setijera  (1),  Holopedium  gibberum  (9),  Euryoerus  lamettaHs 
(8),  Acroperua  harpae  (11),  Camptocercus  rectirostris  (2),  AloneUa 
excisa  (2),  and  AloneHa  exigua  (1).  Two  other  species  worthy  of 
mention  are  Diaptomus  lirUoni  (2),  described  from  the  Yellowstone 
region,  and  Diaptomus  nudus  (5),  described  from  lakes  at  Pikes  Peak 
at  11,000  feet,  apparently  imder  alpine  conditions,  but  in  the  Tolland 
region  not  found  above  the  montane  zone.  SimocepJuUus  vetulus 
(22),  the  dominant  Cladoceran  in  marshes  and  weedy  pools  of  this 
zone,  is  widespread  and  common  in  all  zones  except  the  alpine,  from 
which  it  may  be  shut  out  by  the  lack  of  plant  growth  rather  than 
by  extreme  climatic  conditions,  an  indirect  rather  than  a  direct  effect 
of  altitude.  Chydorus  spJiaericus  and  four  species  of  Cyclops  are 
common  here  but  have  no  significance  as  they  are  met  with  every- 
where. Other  species  not  of  special  significance  may  be  learned  by 
reference  to  Table  4. 

Of  the  other  lakes  of  this  zone,  the  14  on  stream  coiu«es,it  is 
difficult  to  give  a  good  characterization.  At  first  I  was  inclined  to 
place  them  in  a  separate  zone,  the  subalpine,  but  because  of  the  lack 
of  lakes  of  this  type  in  elevations  below  10,000  feet  it  is  not  possible 
to  tell  which  of  their  faimal  characters  are  due  to  altitude.  Barker 
Reservoir  (8,200  feet),  a  lake  of  the  same  sort,  has  somewhat  similar 
faunal  characters,  a  fact  which  leads  me  to  suppose  that  their  fauna 
does  not  give  place  to  a  different  one  in  lower  altitudes. 

That  these  lakes  are  definitely  distinct  from  those  of  the  alpine 
zone  is  clearly  indicated  by  the  fact  that  while  the  dominant  forms 
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of  the  alpine,  lakes  are  constantly  being  carried  into  these  lakes  by 
the  streams,  yet  they  do  not  find  a  footing  here,  Daphnia  pulex 
being  found  in  small  niunbers  in  three  of  them  and  Diaptomus 
tihoshcne  in  but  one.  It  is  equally  conspicuous  that  not' only  the 
definitiye  species,  but  also  other  important  and  common  forms  of  the 
montane  morainal  lakes  are  either  wanting  or  very  scarce  here, 
Diaptomus  leptopus  being  wanting  and  Diaptomus  hngispina,  though 
found  in  8  of  the  14,  was  never  abundant.  On  the  positive  side  we 
may  say  that  the  faima  of  these  lakes  comprises  18  species,  usually 
present  in  very  small  niunbers,  most  of  which  are  euthermic  forms, 
found  at  all  altitudes.  The  only  species  which  attains  anything  like 
abundance  is  Cyclops  bicuspidatus,  fouind  in  10  of  the  14  lakes,  in  5 
of  which  it  is  abimdant.  Not  only  does  it  seem  more  at  home  here 
than  does  any  other  species,  but  it  is  more  abimdant  here  than  in 
any  other  type  of  lake  studied.  The  reasons  for  assigning  these  lakes 
to  the  montane  zone  are  unwillingness,  on  the  basis  of  the  present 
data,  to  constitute  them  a  separate  zone;  evident  separateness  from 
the  alpine  lakes;  their  geographical  relations;  and  the  fact  that  most 
of  their  species  are  also  f  oimd  in  the  morainal  lakes  of  the  montane 
zone. 

These  two  kinds  of  lakes  I  have  taken  as  constituting  the  montane 
zone,  and  because  those  of  the  morainal  sort  are  more  abimdant  I 
have  come  to  think  of  them  as  the  representative  type  of  the  zone, 
to  which  I  have  referred  the  others.  If  the  latter  kind  were  the 
more  abundant  the  faimal  characters  of  the  zone  would  be  defined 
quite  otherwise  than  they  have  been;  but  in  either  case,  the  dis- 
tinctnefis  f r<»n  those  above  and  from  those  on  the  plains  would 
remain,  and  tiie  differences  seem  in  either  instance  to  be  due  to 
altitude  rather  than  to  peculiarities  which  might  equally  well  be 
duplicated  at  any  elevation. 

As  already  pointed  out,  the  absence  of  lakes  in  the  lower  portion 
of  the  mountain  region,  a  strip  about  12  miles  wide,  makes  it  impos- 
sible to  get  data  to  show  the  nature  of  the  fauna  in  the  foothill 
region  and  the  transition  between  montane  and  plains  faunas.  The 
small  evidence  we  have  bearing  on  this  question  seems  to  indi- 
cate that  probably  the  chief  species  of  the  montane  zone  continue 
to  be  the  dominant  forms  through  the  foothill  area,  wherever  there 
are  bodies  of  water.  The  finding  of  Diaptomus  leptopus,  var,  pis- 
cinae (1),  D.  nudnis  (2),  and  Daphnia  longispina  (1),  montane  forms, 
in  lakes  near  Boulder,  just  at  the  edge  of  the  plains,  though  not  in 
plains  collections  more  remote  from  the  mountains,  seems  to  indicate 
that  these  species,  in  the  foothill  region  as  in  the  hi^er  lakes,  may 
continue  to  be  important  forms. 

Plains  zone. — My  own  data  concerning  the  plains  lakes  are  some- 
what meager,  due  to  the  loss,  b^ore  I  had  studied  them,  of  a  con- 
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siderable  number  of  collections.  My  records  are  from  only  7  lakes 
in  the  Boulder  region  and  11  near  La  Junta.  To  get  a  fiurly 'ade- 
quate notion  of  the  fauna  of  the  plains  I  have,  accordingly,  had  to 
supplement  my  own  records  with  all  others  available,  chiefly  those 
of  Beardsley  from  the  Greeley  region,  and  still  our  knowledge  of 
the  plains  faima  is  less  complete  than  of  that  of  the  mountains. 
My  own  collections  from  lakes  on  the  plains  include  36  species.  The 
total  list  is  50,  and  5  others,  though  collected  only  in  the  mountains, 
are  to  be  expected  also  on  the  plains,  making  a  total  considerably 
larger  than  that  of  both  moimtain  zones  combined.  Of  these  55 
species,  28  have  been  collected  only  in  the  plains,  though  a  few  of 
these,  on  the  basis  of  general  distribution,  are  to  be  expected  in  the 
mountains  also.  The  remaining  27  range  upward  into  mountain 
zones.  The  few  lakes  collected  in  the  Boulder  region,  just  at  the 
border  between  moimtains  and  plains,  but  really  in  the  plains,  seem 
to  have  a  fauna  somewhat  resembling  that  of  the  montane  zone, 
indicating,  as  is  to  be  expected,  that  there  is  not  a  sharp  dividing 
line,  and  that  these  lakes  belong  as  much  to  the  moimtains  as  to  the 
plains. 

Concerning  the  composition  of  the  fauna  it  is  unnecessary  to  go 
into  detailed  description,  as  it  is  made  up  chiefly  of  species  which 
are  common  m^nbers  of  lowland  faimas  in  America  and  to  a  con- 
siderable extent  in  Eiurope  and  other  Old  World  areas.  This  is 
particularly  true  of  the  euthermic  members  of  this  fauna,  but  as 
pointed  out  previously  (Table  3),  it  is  not  true  to  a  large  extent  of 
the  stenothermic  members,  those  28  species  foimd  only  in  the  plains 
area,  of  which  17  are  confined  to  the  western  part  of  the  United 
States  and  6  others  to  North  America.  This  condition  indicates 
that  like  the  faima  of  the  moimtain  lakes,  that  of  the  plains  is  also 
considerably  specialized.  This  is  a  condition  contrary  to  expecta- 
tion, for  we  are  accustomed  to  think  of  the  plains  conditions  as  the 
*' ordinary"  and  the  mountains  as  the  '* exceptional"  and  so  cal- 
culated to  produce  the  exceptional  fauna.  It  appears,  however, 
that  in  the  great  plains  of  this  country,  especially  their  western 
portion  (probably  on  accoimt  of  their  arid  climate)  there  exist  con- 
ditions of  a  quite  specialized  nature,  differing  decidedly  from  those 
of  lowland  coimtries  in  general.  This  may  furnish  an  explanation 
for  the  restricted  range  of  a  considerable  proportion  of  the  species 
of  the  plains  zone  in  Colorado.  A  conspicuous  featiu^  of  this  fauna 
is  the  large  proportion  of  Phyllopods  (12  species)  confined  exclu- 
sively to  the  plains  zone,  none  of  which  has  a  range  extending  beyond 
the  semiarid  plains  of  western  United  States,  northern  Mexico,  and 
southern  Canada,  and  most  of  them  are  much  more  restricted  than 
that.  Though  Phyllopods  are  imiversally  distributed  and  every 
portion  of  the  world  is  hkely  to  have  the  group  represented  in  its 
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fauna,  it  is  very  unusual  for  so  large  a  propoj:lion  of  a  fauna  to  fall 
within  this  group.  Of  the  42  North  American  species  of  Phyllopods, 
16  have  been  foimd  in  Colorado  (12  confined  strictly  to  the  plains) 
and  25  are  confined  to  the  area  west  of  the  meridian  of  Kansas  City. 
These  species  are  the  part  of  the  fauna  which  differentiates  it  from 
that  of  most  lowlands  in  temperate  regions.  This  type  of  fauna  finds 
a  suitable  home  in  the  transient  pools  of  the  arid  plains,  from  which 
the  species  unable  to  endure  these  conditions  are  excluded.  Because 
other  types  of  lakes  and  ponds  were  almost  unknown  here  until  the 
development  of  irrigation  produced  them,  the  more  generalized  por- 
tion of  the  fauna  has  not  had  the  same  chance  to  develop,  and  it  is 
probable  that  even  with  the  facility  of  dispersal  which  characterizes 
plankton  organisms,  an  equihbriumhas  not  yet  been  reached,  so  that 
we  may  expect  the  next  period  of  years  to  produce  considerable  changes. 
Though  the  exploration  in  no  part  of  the  area  studied  has  been 
anything  like  complete  (especiaUy  deficient  in  the  plains  area)  it  is 
pretty  evident  that  three  well-defined  zones  exist,  and  while  farther 
investigations  may  change  many  details,  it  seems  safe  to  assiune  that 
what  has  been  presented  here  expresses  fairly  well  the  main  facts. 
Table  4,  page  76,  expresses  briefly  the  facts  about  zonation.  It  would 
be  of  mterest  to  learn  how  far  this  zonation  may  be  applicable  to 
other  portions  of  the  Rocky  Moimtain  region,  and  to  what  extent  the 
dominant  species  may  be  the  same  in  other  localities,  but  up  to  the 
present,  in  other  mountain  areas  in  this  coimtry,  insuflBcient  work  has 
been  done  to  give  a  very  definite  notion  of  its  plankton  Crustacea. 

COMPARISON  WITH  OTHER  MOUNTAIN  FAUNAS. 

Though  no  extensive  work  on  moimtain  plankton  Crustacea  has 
been  done  in  this  country,  there  has  been  accomplished  in  Europe 
some  work  of  considerable  importance,  notably  in  two  regions,  the 
Alps  and  the  mountains  of  the  Scandinavian  Peninsula. 

Important  among  work  in  the  Alps  is  that  of  2fechokke  (1900) 
treating  other  Exiropean  mountains  as  well.  Much  of  his  descriptive 
matter  dealing  with  the  nature  of  lakes  and  streams,  and  his  photo- 
graphs of  lakes  in  the  Alps,  might  well  be  used  to  illustrate  conditions 
in  the  higher  part  of  the  mountains  of  the  Tolland  region.  His 
description  of  a  typical  alpine  lake  essentially  describes  lakes  of  our 
own  alpine  zone,  so  that  wc  are  justified  in  making  a  direct  compari- 
son of  the  faima.  The  only  conspicuous  difference  is  that  in  the  Alps 
corresponding  conditions  are  reached  at  a  lower  elevation  than  in  the 
Colorado  Rockies.  A  comparison  of  the  plankton  Crustacea  beings 
out  a  striking  similarity  also,  for  though  so  far  separated  geographi- 
cally, a  comparison  of  the  63  species  from  the  Alps  with  the  44, 
reported  from  our  own  moimtains  shows  19  species  in  common 
(Table  6).     2iSchokke's  data  are  not  presented  in  such  a  way  as  to 
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make  it  possible  to  determine  if  there  is  a  zonation  similar  to  that 
just  described  for  oiir  own  moimtains,  and  a  comparison  of  the  greatest 
recorded  elevations  for  each  of  the  19  common  species,  while  showing 
a  general  agreement,  also  presents  some  striking  differences  which 
make  comparisons  on  this  basis  of  little  direct  use.  The  average 
difference  in  greatest  elevations  is  approximately  3,500  feet,  which 
probably  expresses  the  relative  values  of  altitude  in  the  two  regions 
as  affecting  plankton  Crustacea. 

Table  6. — Spedes  common  to  the  three  mountain  regioni. 


NAme. 

Colo- 
rado 
Moan, 
tains. 

Swiss 
Alps. 

Swod- 
tains. 

Name. 

Colo- 
rado 
Moun- 
tains. 

Swiss 
Alps. 

8W8d" 

ish 
Moun- 
tains. 

Holopedium  gUtberum 

• 
• 

• 

• 

• 

• 
• 
• 

A  Uma  ifHttata . . , »..».. 

• 

• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

♦ 

Daphfin  jnUez 

• 
• 

• 

DaTpkniaTkwUna 

Simocevktuut  vttviut 

CtrtoiaTpkniapuUikeaa 

Alimeaaai§wi.,  .  .  .  ..    . 

• 

• 

• 
• 
• 
• 

• 

Stra)loeenu  Mtrricavddtut  x 

• 

0^^ffVfpMffMf  . 

C.terri^atut 

• 

Maeroikriihir»utie9mit 

C.  itrenwu 

• 

Botmifui  tonoirottrii 

Cvemaiii 

• 

BttrffeenulameOtUut 

Aeropenu  harpas 

C.vMdit 

• 

• 

Diaptomut  dentieornit 

• 

AUmaafflnU.VT. 

• 

AUmaeottata 

Ekman  (1905),  in  an  extensive  account  of  the  plankton  Crustacea 
of  the  high  mountains  of  northern  Sweden,  lists  49  species,  15  of 
which  are  also  in  the  Colorado  mountain  list  and  19  of  them  in 
Zschokke's  list  from  the  Alps.  In  the  three  mountain  lists  there 
are  12  common  species,  certainly  a  strikingly  large  duplication 
considering  the  wide  separation  of  the  areas.  Ekman  recognizes 
three  zones,  birch,  willow,  and  lichen,  which  he  makes  the  basis  of 
faimal  zones.  The  limits  and  characters  are  shown  in  Table  7, 
compiled  from  his  data. 

Table  7. — Table  o/zonaHon  in  Stoedith  moutitottu. 


Nameofioae. 


BlsTation. 


Timeopso. 


AToran 
maxf- 


tompera- 
tura. 


Nnm- 
bsrof 


Nnm- 
bsroC 
spadsB. 


Birkenregion  (subalpine) 

Qreiiweidemgion    Qowv    al- 
pine). 
Flecbtenregion  (higher  alpine). . 


Up  to  700  meters  (3,300 
,     feet). 

|to  l^OOOmeters  (3,350  feet). 

To  1,350  meters  (4,850  feet). 


^3}  to  4  months. 

3  to  3|  months. 
3  months  and 


#10  to  13  C. 
\S0to54F. 
IOC 
60  F. 
(T) 


30 
9ft 


Above  1,350  meters  depressions  are  lUled  with  permanent  snow.    No  fisona. 

In  determining  the  character  of  the  entomostracan  f  aima  of  a  lake, 
Ekman  considers  that  temperature  is  of  prime  importance.  He 
finds  that  in  all  zones  the  smaller  bodies  of  water  open  earlier  in  the 

Digitized  by  VjOOQ  IC 


JWL222e.  DISTRIBUTION  OF  BNTOMOSTRAOA—DODDS.  85 

spring  and  attain  a  higher  temperature  during  the  summer,  so  that 
for  temperature  conditions  and  faunal  characters  the  smaller  lakes 
at  higher  elevations  resemble  the  larger  ones  at  lower  altitudes.  As 
a  result  of  this  condition,  faunal  zones  can  not  be  drawn  definitely 
on  the  basis  of  altitudinal  limits,  but  there  is  overlapping  due  to  the 
size  difference  of  lakes.  In  lakes  of  the  Colorado  Rockies  I  find  the 
temperature  difference  above  referred  to,  but  have  been  able  only 
indefinitely  to  correlate  it  with  faunal  differences.  It  is  not  easy  to 
oompare  zone  for  zone  with  the  Colorado  lakes,  but  it  is  probable  that 
his  birch  zone  agrees  with  the  upper  part  of  my  montane  zone,  and 
that  his  other  two  correspond  to  my  alpine  zone,  although  I  have 
not  encountered  conditions  as  severe  as  those  of  his  highest  lakes. 

PLACE  OF  COLORADO  FAUNA  IN  WORLD  DISTRIBUTION. 

Wesenberg-Lund  (1908),  in  summarizing  the  present  knowledge 
of  the  fresh-water  plankton  of  the  earth,  classifies  lakes  under  the 
following  zones: 

(1)  Arctic  lakes:  Those  in  Arctic  America,  Greenland,  Franz  Jos- 
eph Land,  Spitzbergen,  Nova  Zembla,  and  Arctic  Siberia. 

(2)  North  European  lakes:  Scotland,  Iceland,  Norway,  Sweden, 
Finland,  etc. 

(3)  Central  European  lakes  of  the  level  coomtry. 

(4)  The  Mediterranean  lakes. 

(6)  Tropical  lakes:  Those  of  Central  Africa  and  places  of  similar 
climate. 

To  these  zones  he  adds  (6)  the  Central  European  alpine  lakes. 

He  describes  the  physical  and  climatic  characters  in  each  zone,  and 
80  far  as  possible  gives  the  constitution  of  the  plankton. 

Though  a  detailed  comparison  can  not  be  made,  it  is  possible  to 
assign  some  elements  of  our  Colorado  fauna  to  certain  of  Wesenberg- 
Lund's  zones.  The  lakes  of  the  alpine  zone,  though  less  extreme 
than  the  northernmost  of  those,  belong  very  dose  to  the  arctic  lakes. 
Though  there  are  few  common  species,  the  general  similarity  of  the 
fauna  is  evident.  Holopedium  ffibherum,  which  he  considers  as  very 
nearly  confined  to  the  arctic  regions,  is  found  in  our  alpine  and  mon- 
tane zones.  Other  species  considered  as  arctic  by  him  are  Daphnia 
fork^wpina,  Bosmina  hngirosfria,  Ceriodaphnia  pulcheUa,,  and  Chydorua 
9'phaericu8.  All  these  range  southward  from  the  ^arctic  regions.  In 
Colorado  they  are  not  by  any  means  the  most  important  nor  the 
kighest  of  our  alpine  forms,  but  they  do  range  high  in  the  mountain 
f^on.  The  importance  of  Diaptomue  in  both  faunas  is  marked, 
though  it  is  not  surprising  that  there  are  no  common  species  of  this 
genus.  The  essential  agreement  of  the  climate  of  our  alpine  zone 
to  that  of  the  zone  occupied  by  the  arctic  lakes  has  been  pointed  out 
in  the  section  on  climate. 
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Our  montane  zone  seems  to  correspond  to  the  North  European 
lakes.  The  isotherm  mdicatmg  the  mean  annual  temperature  at 
this  elevation  in  the  mountains  of  Colorado  passes  through  the  coun- 
tries he  assigns  to  this  zone.  The  agreement  of  faunas  is  also  evident. 
Certain  species,  most  of  which  do  not  reach  into  the  arctic  regions, 
are  common  in  the  North  European  lakes  and  abo  in  our  montane 
zone.  Chief  among  these  are  the  following:  Latana  seHfera,  Daphnia 
langispina,  Ceriodaphnia  reticaUUay  Simocephalus  vetulusy  8.  aemda- 
tu8f  Scapholeberia  rmLcronata,  Strehlocerus  serrica^udcUuSj  Eurycerus 
lameXUUus,  Camptocercus  rectirostrisy  Acroperus  harpaey  Oraptcleberis 
testvdinariay  Alona  gvMaiay  Depanothrix  denUUa.  These  species  are 
common  in  our  montane  zone,  though  not  confined  to  it,  and  do  not 
commonly  reach  into  the  alpine  zone.  Thus  it  seems  that  our  two  well- 
defined  mountain  zones  correspond  to  the  two  most  northerly  zones 
recognized  by  Wesenberg-Lund.  It  is  probable,  however,  that  the 
most  extreme  conditions  met  with  in  our  alpine  zone  are  less  extreme 
than  the  most  extreme  of  the  arctic  zone. 

If  we  carry  the  comparison  further,  we  may  compare  the  plains 
zone  with  the  Central  European  lakes  of  the  level  country,  except 
so  far  as  our  conditions  are  specialized  and  local  in  their  nature  due 
to  the  arid  climate.  Wesenberg-Limd  comments  on  the  very  great 
similarity  (large  nimiber  of  common  species)  between  the  plankton 
of  Central  Europe  and  temperate  North  America. 

The  above  writer  is  unable,  because  of  the  relatively  small  amount 
of  data,  to  clearly  recognize  in  America  zones  corresponding  to  those 
of  Europe.  Judging  partly  by  the  mean  annual  temperatures  and 
partly  by  the  available  records  of  the  distribution  of  plankton  Crus- 
tacea it  appears  that  the  Hudson  Bay  region  and  Labrador  correspond 
to  the  arctic  zone,  and  that  the  region  from  Lake  Superior  and  east- 
ward to  Newfoundland  represents  the  zone  of  the  North  European 
lakes.  Just  where  lines  should  be  drawn  between  zones  in  the 
western  portion  of  Canada  and  in  Alaska  ia  not  clear  except  that 
the  moimtainous  nature  of  this  area  causes  the  lines  to  curve  far 
southward.  It  ia  accordingly  not  possible  definitely  to  refer  the 
different  zones  represented  in  the  Colorado  moimtains  to  their  posi- 
tion in  the  scheme  of  general  distribution  on  this  continent.  This 
much  is  certain,  that  the  alpine  zone  is  a  true  southern  extension  of 
arctic  condition  and  of  arctic  fauna  along  the  higher  parts  of  the 
Rocky  Mountains. 

The  great  similarity  between  the  faima  of  the  higher  Rocky 
Mountains  and  that  of  the  Alps  has  already  been  pointed  out.  Each 
resembles  the  faima  of  arctic  regions.  There  is  this  difference: 
While  the  alpine  faima  of  the  Colorado  Rockies  is  a  direct  southern 
continuation,  without  interruption,  of  an  arctic  fauna,  that  of  the 
Alps  is  separated  from  the  corresponding  arctic  fauna  by  intervening 
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lowlands,  and  rises,  as  an  island,  surrounded  by  faunas  of  warmer 
climates.  This  difference  of  situation  does  not,  however,  make  any 
apparent  or  significant  diflFerence  in  the  nature  of  the  two  faunas. 
The  conditions  and  fauna  in  both  cases,  as  pointed  out  by  Zschokke, 
are  glacial  in  their  nature — in  the  Alps  as  a  remnant  left  at  the 
retreat  of  the  glacier,  and  in  the  Rockies  as  a  direct  southern  exten- 
sion of  present  glacial  conditions  in  the  north. 
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Lake  at  Semper,  Colorado  (5,400  Feet) 
A  lake  of  the  plains  with  the  mountains  in  view  in  the  background 


Redrock  Lake  (10,000  Feet) 
A  montane  lake  of  the  morainal  type 
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Crater  Lakes  as  Seen  from  the  Continental  Divide 

Shows  an  alpine  lake  in  a  cirque  at  timber  line  (11,000  feet)  and  several  Montana  lakes  at  lower 

elevations 


Ice  Lake  (12,188  Feet) 
A  lake  of  the  alpine  zone.    Photograph  taken  August  1,  1914 
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NEW  FUES  OF  THE  GENUS  SARCOPHAGA  FROM  GUAM 
AND  THE  PHILIPPINES. 


R.  R.  PabkeBi 
0/ the  State  CoUeffe,  Bozeman,  MonUxna, 


This  paper,  containing  descriptions  of  four  new  species  of  5ar- 
eophaga,  is  based  on  material  from  the  Philippine  Islands  and  Guam 
belonging  to  the  United  States  National  Museum. 


SARCOPHAGA  SUBTUBBROSA,  i 

Holoiype. — Male,  United  States  National  Museum  (No.  21497>. 
BeaiB  number  1266;  collector,  D.  T.  Fulloway,  Guam. 

AUoiype. — ^Female,  United  States  National 
Museum  (No.  21497).  No  record  number; 
collector,  D.  T.  Fulloway;  Guam. 

Paratypes. — ^United  States  National  Mu- 
seum, one  male,  four  females. 

Length. — 8  to  12  mm. 

(Male)  Head. — ^Viewed  from  side  para- 
frontals  and  genae  with  dark  reflections,  not 
intensified  on  transverse  impression.  Breadth 
of  front  at  narrowest  part  varies  from  slightly 
less  to  slightly  greater  than  one-half  eye 
width;  cheek  height  approximately  one  third 
that  of  eye.  Front  prominent;  frontal  vitta 
at  narrowest  part  of  front  nearly  or  fully  twice 
as  wide  as  each  parafrontal,  its  sides  parallel 
or  slightly  converging  backward.  Second 
antennal  segment  dark;  third  about  twice 
length  of  second;  arista  plumose  to  beyond  middle.  Back  of  head 
somewhat  convex,  with  one  row  of  black  cilia  behind  eyes,  other- 
wise clothed  with  whitish  or  yellowish-white  hair  that  completely 
covers  metacephalon  and  extends  on  to  posterior  part  of  cheek. 
Anterior  part  of  latter  clothed  with  black  hair.  Qeah  with  a  row 
of  hairs  near  lower  eye  orbit;  other  hairs,  if  present,  very  minute. 
Palpi  dark. 

Cfhaetotaxy. — Lateral  verticals  absent;  vibrissae  inserted  just 
above  line  of  oral  maipn;  each  row  of  f rentals  extends  below  base 
of  vitta  and  diverges  from  inner  edge  of  gena. 
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Thorax. — ^Mesonotum  clothed  with  rather  short,  reclmate  bristles. 
Hairs  covering  anterior  spiracle  light  yellowish  except  at  very 
base;  those  of  anterior  margin  of  posterior  spiracle  mostly  dark 
brownish  but  faintly  lighter  at  very  tips;  those  of  spiracular  cover 
light  yellowish  throughout. 

Wings. — Bend  of  fourth  vein  a  right  or  very  slightly  acute  angle; 
anterior  cross-vein  more  basal  than  end  of  first  longitudinal;  third 
vein  bristly;  costal  spine  vestigial;  section  III  of  costa  about  one 
and  one  half  times  section  V;  alulae  fringed  with  hair;  calypters 
whitish,  margins  fringed  with  whitish  hair. 

Legs. — ^Dark.  Posterior  femur  clothed  beneath  with  fine  hairs 
that  do  not  become  longer  and  beard-like  posteriorly;  anterior  face 
with  three  rows  of  bristles,  those  of  intermediate  row  shortest  and 
absent  distally;  posterior  face  without  ventral  row  of  bristles;  tibia 
straight  or  slightly  curved,  only  the  posterior  face  with  a  weak  beard 
of  long,  coarse  hairs  on  distal  two-thirds  to  three-fourths;  tarsus  not 
shorter  than  the  tibia.  Middle  femur  clothed  beneath  on  posterior, 
proximal  half  with  beard-like  growth  of  long  hairs;  anterior  ventral 
row  of  short  bristles  complete,  posterior  row  represented  by  /  comb" 
only,  which  extends  back  to  the  long  hairs:  submesotibial  bristle 
present.  Ventral  surface  of  anterior  coxa  with  an  irregular  row  of 
bristles  at  each  side  only. 

CfhaetoUixy. — ^Anterior  dorsocentrals  not  weaker  than  anterior 
postsuturals  and  longer  than  vestiture  of  prescutum;  acrostichals 
absent;  inner  presuturals  very  weak:  last  two  pairs  of  posterior 
dorsocentrals  much  the  stronger,  anterior  to  these  two  or  three 
pairs  scarcely  longer  than  vestiture  of  scutum;  prescutellar  acros- 
tichals present;  scutellar  apicals  present;  three  stemopleurals;  lower 
stemopleura  with  a  single  row  of  bristles,  otherwise  clothed  with  hair. 

Abdomen. — Somewhat  conical  or  slightly  oval,  clothed  above 
with  short,  reclinate  bristles,  beneath  with  longer,  more  erect  hair 
that  becomes  much  longer  on  fourth  notum.  Vestiture  of  fourth 
ventral  plate  very  short  and  strongly  reclinate  or  decumbent, 

Ohaetotaxy. — Second  segment  without  marginal  bristles;  third 
with  two,  and  with  two  or  three  laterals  on  each  side;  fourth  with  a 
complete  row  ending  ventrally  in  long  hairs. 

Oemtdl  segments. — ^Not  prominent,  usually  only  second  segment 
and  membranous  band  between  it  and  first  showing,  ground  color 
usually  black  or  blackish  but  sometimes  brownish.  First,  some- 
times faintly  grayish  poUiAose,  in  profile  slightly  arched,  marginal 
bristles  absent;  second,  rotimd,  very  slightly  flattened,  vestiture 
slightly  longer  than  that  of  first;  anal  area  small.  Forceps  black  or 
blackish,  base  with  long,  slightly  curly  hairs  a  little  longer  than 
vestiture  of  second  segment;  prongs  approximated  for  about  half 
their  length,  tips  bare.  Connecting  membrane,  on  each  side  just 
anterior  to  "humps,"  with  a  row  of  long  hairs.  ^ 
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Genitalia. — Similar  to  those  of  S,  iuberosa  Pandellfi,  S.  sarracB' 
nioides  Aldrich,  etc.  Accessory  plates  hairy.  Fifth  ventral  plate 
not  distinguishable  from  that  of  S.  harpax  Pandell6;  base  with  sharply 
angular  median  ridge,  in  profile  its  posterior  extremity  not  upturned; 
lamellae  expanded,  their  inner  edges  with  prominent  fringe  of  bristles. 

Female, — ^These  differ  from  males  in  the  following  important 
characters: 

Head. — ^Breadth  of  front  at  its  narrowest  part  equal  to  or  sUghtly 
less  than  eye  width.  Frontal  vitta  a  Uttle  wider  than  each  para- 
frontal. 

Thorax. — ^Vestiture  of  scutellimi  very  short,  strongly  reclinate. 

Legs. — ^Posterior  trochanter  with  slender,  apical  bristle;  bristles 
of  intermediate  row  of  anterior  face  of  femur  lacking  or  a  few  scarcely 
differentiated  bristles  proximally;  posterior  face  usually  with  two 
ventral,  proximal  bristles.  Middle  femur  with  complete  posterior 
ventral  row  of  short  bristles,  ''comb''  not  differentiated. 

Ohaetotaxy. — ^Three  or  four  stemopleurals,  rarely  five. 

Abdomen. — Oval;,  vestiture  throughout  of  short  reclinate  bristles 
except  that  of  ventral  surface  of  fourth  notum,  which  is  erect  and 
hairy. 

Oenital    segments. — ^Not    protuberant,    not    visible    from    above. 

First  segment  not  divided  into  two  lateral  lips  but  often  very 

sli^tly  carinated    (anterio-posteriorly)  along  the  mid-dorsal  line, 

ground  color  varies  from  that  of  abdomen   (blackish)  to  orange 

brown;* often   with   same    poUinose    colors   as   abdomen;  spiracles 

central,  but  usually  concealed  by  edge  of  fo\ui;h  notum.    Fifth 

and  sixth  ventral  plates  fused,  wider  than  fourth;  fifth  usually 

grayish  poUinose,  much  broader  than  long,  its  posterior  margin 

with  a  few  bristles  (one  or  two)  at  each  side;  the  heavily  chitinized 

portion  of  sixth  polished,  consisting  of  a  short,  anterior  part  and 

two  rounded  posterior  lobes   (one  on  each  half),  each  lobe  with 

apical  bristles. 

Described  from  three  male  and  eight  female  specimens. 

Range. — Guam,  Philippine  Islands. 

Ttis  fly  is  of  interest  primarily  as  a  subspecies  of  Sarcophaga 
tuberosa  Pandellfi.  It  is  at  once  distinguished  from  other  described 
subspecies  by  the  presence  of  but  a  single  row  of  black  ciha  behind 
the  eyes  and  the  white  vestiture  on  the  posterior  portion  of  the  cheek. 
AU  other  subspecies  known  have  three  rows  of  black  ciha  and  the 
cheek  vestiture  black.  The  tip  of  the  forceps  prongs  of  subtuberosa 
are  attenuated.  At  least  another  subspecies,  8.  tuberosa  Tuirpax 
Pandell6  occurs  in  the  Orient.^  A  male  and  female  were  included 
in  the  material  from  the  Philippines. 

>  BOttoher  (Ent  Mitt.,  vol.  1, 1913,  p.  164)  raports  it  from  Fonnosa. 
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S.  STibtuherosa  i^  also  interesting  as  an  apparent  link  connecting 
the  tuherosa  and  Jiaemorrhoidalis  groups  of  Bdttcher.*  The  penis 
and  genital  segments  are  similar  to  those  of  the  tuberosa  subspecies 
of  the  tuherosa  group  and  the  fifth  ventral  plate  is  like  that  of  harfoz 
and  tuherosa.  The  single  row  of  black  cilia  behind  the  eyes,  the 
white  vestiture  on  the  posterior  portion  of  the  cheek,  and  the  undi- 
vided natiu*e  of  the  first  genital  segment  of  the  female  all  suggest 
the  JuiernorrhoidaMs  group  (S.  Juieinorrhoidalis  Fallen,  8.  rvficcmis 
Wiedemann,  S.falculiUa  Pandell6,  S.  securifera  Villeneuve,  etc.) 

Three  of  the  female  paratypes  are  from  the  Philippine  Islancb, 
two  bear  the  accession  number  1312  (B.  Arce,  collector),  and  the 
other  1306.  The  allotype  is  also  from  the  Philippines  and  is  labeled 
"Ace.  No.  Bur.  Agr.  P.  I.''  The  remaining  female  paratypes  are 
from  Guam  (collector  D.  T.  Fulloway).  Females  from  the  Philippines 
have  the  first  genital  segment  a  dull  brownish  orange  (possibly  due  to 
imperfectly  hardened  reared  material),  those  from  Guam  have  this 
segment  deep  brown  or  blackish. 

SABCOPHAGA  CRINTTA,  new  species. 

Holotype. — ^Male,  United  States  National  Museiun  (No.  21498). 
Ace.  No.  1637;  collector,  B.  Arce;  Philippine  Islands. 

Allotype. — Female,  United  States  National  Museum  (No.  21498). 
Ace.  No.  1431;  collector,  B.  Arce;  Philippine  Islands. 

Paratype. — ^United  States  National  Museum^  one  male. 

Length. — 9-10  mm. 

Male,  head. — Viewed  from  side  parafrontals  and  genae  with 
dark  reflections,  transverse  impression  with  a  brotmiah  tinge. 
Breadth  of  front  at  narrowest  part  about  three-sevenths  that  of 
eye  (exactly  in  three  specimens  measured);  cheek  hei^t  approxi- 
mately one-fifth  that  of  eye.  Front  prominent;  frontal  vitta  at 
narrowest  part  of  front  about  twice  as  wide  as  each  parafrontal, 
its  sides  very  slightly  converging  backward.  Second  antennal 
segment  dark;  third  about  three  times  length  of  second;  arista 
plumose  on  basal  half  or  slightly  more.  Back  of  head  almost  flat 
or  somewhat  convex,  with  three  rows  of  black  cilia  behind  eye,  other- 
wise clothed  with  silvery-white  hair  that  completely  covers  meta- 
cephalon.  Cheek  vestiture  black  except  possibly  for  a  few  scattered 
white  hairs  posteriorly.  Gena  with  a  row  of  bristly  hairs  near  lower 
eye  orbit,  other  hairs  if  present  very  minute.    Palpi  dark. 

Ohaetotaxy. — ^Lateral  verticals  absent;  vibrissae  inserted  on  line 
with  oral  margin;  each  row  of  f rentals  extends  below  base  of  vitta 
and  diverges  from  inner  edge  of  gena. 

Thorax. — ^Mesanotiun  clothed  with  rather  short,  reclinate  bristles. 
Hairs  covering  anterior  spiracle  dark  brown  or  blackish,  though  some- 
times faintly  light  colored  at  tips;  those  of  anterior  margin  of 


>  DeatMh.  Ent.  Z«itsohr.,  1912. 
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posterior  spiracle  dark  brown  or  blackisti;  those  of  spiracular  cover 
dark  colored,  sometimes  faintly  yellowish  at  tips  forming  a  narrow, 
yellow  border. 

Wings. — Bend  of  fomth  vein  a  right  or  a  very  slightly  acute  angle; 
anterior  cross-vein  slightly  more  basal  than  end  of  first  longitudinal; 
third  vei  bristly  (about*  two-thirds  or  three-fourths  of  distance  to 
anterior  cross  vein);  costal  spine  vestigial;  section  III  of  costa 
equal  to  or  slightly  greater  than  section  V;  alulae  fringed  with 
hair;  calypters  whitish,  margins  fringed  with  white  hair. 

Legs. — ^Dark.  Posterior  femur  clothed  beneath  with  short  hairs; 
anterior  face  with  three  rows  of  bristles,  those  of  intermediate  row 
shortest,  weak  and  absent  distally,  those  of  lower  row  few  and 
scattered ;  posterior  ventral  row  of  bristles  present 
on  proximal  half  only:  tibia  straight  or  slightly 
curved,  beards  absent:  tarsus  approximately  same 
length  as  tibia.  Middle  femur  with  short,  scattered 
hairs  beneath;  anterior  and  posterior  ventral  rows 
of  bristles  complete,  bristles  of  their  distal  halves 
weak  and  inconspicuous,  ''comb"  not  developed: 
submesotibial  bristle  present.  V^itral  surface  of 
anterior  coxa  with  an  irregular  row  of  bristles  at    ^®:'ir?l**'®,afjj 

,  ^  01.  CBQfiTA.  (Sams 

each  side  only.  lsttsbdiq  as  or 

Chaetciaxy. — ^Dorsocentrals  strongly  reclinate.  An-  "^'^'^ 
terior  dorsocentrals  quite  long,  slightly  longer  than  anterior  pairs  of 
postsuturals;  acrostichals  present;  inner  presuturals  absent:  four 
pairs  posterior  dorsocentrals,  the  two  anterior  pairs  much  the  weaker 
tiiou^  considerably  longer  than  vestiture  of  scutum;  praescutellar 
acrostichals  present;  scutellar  apicals  present:  three  stemopleurals: 
lower  stemopleura  with  bristles  only. 

Abdomen. — Somewhat  conical  or  slightly  oval,  clothed  above 
with  short,  redinate  bristles,  beneath  with  longer,  more  erect  hair 
that  does  not  become  longer  on  fourth  notum.  Vestiture  of  foiurth 
ventral  plate  shortest  and  strongly  reclinate  or  decumbent. 

OhaeMaay. — Second  segment  without  marginal  bristles;  third  with 
two;  fourth  with  complete  row. 

Oenital  segments. — Not  prominent,  usually  only  second  segment 
and  membranous  band  between  it  and  first  showing.  First,  groimd 
color,  brownish,  faintly  grayish  poUinose,  in  profiile  slightly  arched, 
marginal  bristles  abscuit,  vestiture  short  and  sparse:  second,  very 
noticeably  flattened,  blackish,  vestiture  longer  than  that  of  first; 
anal  area  small  and  extending  above  middle  of  posterior  surface. 
Forceps  black  or  blackish,  base  without  upward  flap-like  extensions 
or  at  most  these  are  short  and  inconspicuous,  vestiture  shorter  than 
that  of  second  segment;  prongs  approximated  for  about  two-thirds 
their  length,  then  separated  and  bent  prominently  forward,  each  tip 
with  a  minute  tooth. 
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(rtnitalia. — Accessory  plates  subtriangular,  hairy.  Fifth  ventral 
plate  concealed  in  specimens  examined  by  overlapping  of  ventral 
edges  of  fourth  no  turn.  Claspers  short  and  slender;  anterior  pair 
curved  forward  and  sUghtly  expanded  at  very  tip. 

Female. — These  differ  from  males  in  the  following  important 
characters: 

Head. — Breadth  of  front  at  its  narrowest  part  slightly  greater 
than  one-half  eye  width.  Frontal  vitta  equal  to  or  slightly  wider 
than  each  parafrontal. 

Legs. — Intermediate  row  of  bristles  of  anterior  face  of  posterior 
femur  at  most  represented  by  a  few  slender,  weak  bristles  proximally. 

Abdomen. — Oval;  vestiture  throughout  of  short,  reclinate  bristles. 

Genital  segments. — Not  protuberant,  not  visible  from  above. 
First  genital  segment  divided  into  two  lateral  lips,  ground  color, 
black  or  blackish  and  more  or  less  grayish  pollinose. 

Described  from  three  male  and  two  female  specimens. 

Range. — Philippine  Islands. 

In  all  three  male  specimens  examined  the  lower  row  of  bristles  of 
the  anterior  face  of  the  third  femur  consisted  of  four  bristles,  two 
near  the  center  and  one  distal  and  one  proximal  to  these  that  were 
farther  from  the  central  bristles  than  these  were  from  each  other. 

SARCOPHAGA  ORIENTAUS,  ii«w  spedca. 

Holotype. — Male,  United  States  National  Museum  (No,  21499). 

Length. — 14  mm. 

MaUj  head. — Viewed  from  side  parafrontals  and  genae  with  dark 
reflections,  not  intensified  on  transverse  impression.  Breadth  of 
front  at  narrowest  part  about  one-half  eye  width;  cheek  height 
approximately  one-third  that  of  eye.  Front  prominent;  frontal 
vitta  at  narrowest  part  of  front  about  same  width  as  each  parafrontal, 
its  sides  slightly  converging  backward  and  the  margins  somewhat 
effaced  below  ocellar  triangle.  Second  antennal  segment  dark; 
third  at  least  twice  length  of  second;  arista  plumose  to  beyond  middle. 
Back  of  head  slightly  convex,  with  three  rows  of  black  cilia  behind 
eyes,  otherwise  clothed  with  whitish  hair  that  completely  covers 
metacephalon.  Cheek  vestitm-e  black.  Gena  with  row  of  short 
hairs  close  to  lower  eye  orbit,  continued  as  very  minute  hairs  up  on  to 
parafrontals.     Palpi  dark. 

Chaetoiaxy. — Lateral  verticals  present;  vibrissae  inserted  on  line 
with  oral  margins;  each  row  of  frontals  extends  below  base  of  vitta 
and  diverges  slightly  from  inner  edge  of  gena. 

'Thorax. — ^Mesanotum  clothed  with  short  reclinate  bristles.  Hairs 
covering  anterior  and  posterior  spiracles  dark  except  at  tips. 

Wings. — Bend  of  fourth  vein  a  slightly  acute  angle;  anterior  cross- 
vein  nearer  end  of  first  than  end  of  second  longitudinal;  third  vein 
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bristly;  costal  spine  vestigial;  section  III  of  costa  slightly  greater 
than  section  V;  calypters  whitish,  margins  fringed  with  whitish  hair. 

Legs. — Dark.  Posterior  femur  clothed  beneath  with  long,  fine 
hairs,  that  become  longer  and  beard -like  posteriorly;  anterior  face 
with  well-developed  upper  and  intermediate  rows  of  bristles,  lower 
row  represented  by  only  two  bristles  at  distal  end  and  with  longer, 
slender,  bristle-like  hairs  proximal  to  thcni:  posterior  face  without 
ventral  row  of  bristles:  tibia  with  long,  well  developed  anterior  and 
posterior  beards,  latter  the  longer  and  more  dense;  anterior  face 
with  a  single  slender,  median  bristle  (besides  those  near  median  dorsal 
ridge)  on  distal  portion:  tarsus  not  shorter  than  tibia.  Middle  femur 
clothed  beneath  on  posterior,  proximal  half  with  pro- 
nounced beard-like  growth  of  long  hairs;  anterior, 
ventral  rovv-  of  short  bristles  present  only  on  distal 
half,  posterior  row  represented  only  by  strong '  *  comb  " : 
tibia  clothed  beneath  on  distal  half  with  long  hair 
that  tends  to  become  beard-like  anteriorly  and  pos- 
teriorly; submeso-tibial  bristle  absent.  Ventral  sur- 
face of  anterior  coxa  with  a  row  of  bristles  at  each 
side  only. 

Chaetotarj/, — ^Anterior  dorsocentrals  short,  but  oa^Tib^ams! 
longer  Ihan  vestiture  of  praescutimi ;  acrostichals  and  (samk  litterino 
inner  presuturals  absent:  only  last  two  pairs  postsu-  ^'''"®* 
tural  dorsocentrals  well  developed;  prescutellar  acrostichals  present: 
scuteJlar  apicals  present:  three  stemopleurak,  strong:  lower  sterno- 
pleura  with  long  bristle-like  hair. 

Abdomen. — Clothed  above  with  short  reclinate  bristles,  beneath 
with  longer  erect  hairs  that  become  still  longer  on  fourth  notum. 

CJiaetotaxy. — Second  segment  without  dorsal,  marginal  bristles; 
third  with  two  dorsal  and  on  each  side  two  lateral. 

Oenital  segments. — Second  segment  shining  black,  first  dull  and 
brownish.  First,  in  profile  slightly  arched,  marginal  bristljBS  absent, 
restiture  shorter  and  finer  than  on  second;  second,  rotxmd,  slightly 
flattened,  vestiture  on  center  long  and  somewhat  bristle-like,  anal  area 
small.  Forceps  black,  separated  from  slightly  beyond  base,  tips  bent 
forward  and. a  little  convergent;  base  with  long,  fine  hairs;  at  forward 
bend  near  tip  of  prongs  oach  with  a  tuft  of  prominent  bristles  (see 
in  profile). 

OeniiaUa, — Claspers  blackish,  anterior  pair  very  broad.  Distal 
portion  of  penis  brownish,  with  very  large,  lateral,  chitinous  processes 
extending  anteriorly. 

Described  from  one  male  specimen  collected  by  B.  Arce  and 
bearing  label,  '*Acc.  No.  1317,  Bur.  Agr.  P.  I." 

Range. — ^Philippine  Islands. 

The  parafrontals,  genae,  and  posterior  eye  orbits  are  golden 
pinoUose.    The  abdomen  of  the  type-specimen  is  so  distorted  that 
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the  ventral  plates  can  not  be  seen.    The  genital  s^ments  are  mounted 
on  a  cardboard  point  and  pinned  with  the  specimen. 

SARCOPHAGA  KNABI,  new  ■ped— . 

Holotype. — ^Male,  United  States  National  Museum  (No.  21500). 
Paratype. — ^United  States  National  Museum  (No.  21500),  one  male. 
Length. — 10-12  mm. 

Male,  head. — ^Parafrontals  and  genae  dull  brassy  to  bright  golden 
poUinose,  ako  posterior  eye  orbits.  Breadth  of  front  at  narrowest 
part  slightly  more  than  one-half  eye  width;  cheek  height  approxi- 
mately two-fifths  that  of  eye.  Front  not  prominent;  frontal  vitta 
at  narrowest  part  of  front  about  twice  width  of  each  parafrontal,  its 
sides  slightly  converging  backward.  Second  an- 
tennal  segment  dark;  third  about  twice  length  of 
second ;  arista  plumose  to  beyond  middle.  Back  of 
head  somewhat  convex,  with  one  row  of  black 
cilia  behind  eyes,  otherwise  clothed  with  whitish, 
yellowish  hair  that  completely  covers  metacephalon. 
Cheek  clothed  with  whitish  or  yellowish  hairs. 
Gena  with  row  of  small  hairs  close  to  lower  eye 
no.4.— sabcophaoa  orbit.  Palpi  dark. 
DiABL  (SAMiLiT-        CTuutotoxy. — ^Lateral  verticals  may  be  weakly 

TXBDfO  AS  or  FIO.  1.)         __  ,^.,      .  ,  i.  .,  i 

developed;  vibnssae  mserted  on  line  with  oral  mai^ 
gin;  each  row  of  f rentals  scarcely  if  at  all  extending  below  base  of 
vitta,  the  lowermost  pairs  a  little  divergent. 

Thorax. — ^Mesonotum  clothed  with  short  reclin'ate  bristles.  Spi- 
racular  cover  very  light  colored. 

Wings. — ^Bend  of  fourth  vein  a  right  or  slightly  acute  an^; 
Anterior  cross-vein  imder  middle  of  section  in  of  costa;  latter 
•equal  to  at  least  sections  V  and  VI;  third  vein  bristly;  costal  spine 
vestigial;  calypters  whitish,  margins  fringed  with  white  hair. 

Legs. — ^Dark.  Posterior  femur  clothed  beneath  with  short,  fine 
liair  that  ends  posteriorly  in  a  row  of  bristle-like  hairs;  upper  row  of 
bristles  of  anterior  face  complete,  intermediate  row  represented  by  a 
few  bristles  centrally,  lower  row  of  short,  well  separated  bristles; 
tibia  with  anterior  and  posterior  beards  of  long,  slender  hairs,  latter 
somewhat  the  stronger;  anterior  face  without  bristles  (except  near 
median  dorsal  ridge);  tarsus  shorter  than  tibia.  Middle  femur 
clothed  beneath  with  short,  fine  hair;  anterior,  ventral  row  of  short 
bristles  complete,  posterior  row  represented  only  by  ''comb";  sub- 
mesotibial  bristle  present;  anterior  coxa  with  irregular  row  of 
bristles  at  each  side  only. 

ChaeMaxy. — Anterior  dorsocentrals  weak,  about  as  strong  &s 
Anterior  postsuturals;  acrostichals  and  inner  presuturals  absent; 
•only  last  two  pairs  posterior  dorsocentrals  strong,  anterior  to  these 
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two  or  three  very  weak  pairs  (probably  two  usually);  prescutellar 
acrostichals  present;  scutellar  apicak  present;  three  stemopleurals; 
lower  stemopleura  with  bristles  and  bristle-like  hairs. 

Abdomen. — Clothed  above  with  short,  reclinate  bristles,  beneath 
with  slightly  longer  more  erect  hair.  Vestiture  of  fourth  ventral 
plate  short  and  deciimbent.  Fifth  ventral  plate 
divided,  basal  portion  ridged. 

CTiadotaxy.— Second  segment  without  mar- 
ginal bristles,  third  with  two  and  with  two  lat- 
erals on  each  side,  fourth  with  complete  row 
ending  ventrally  in  long  hairs. 

Genital  segments. — ^First  dark  pollinose  (not 
normally  visible);  second  blackish  or  brownish, 
subshining.     Second,  slightly  flattened,  vesti- 
ture of  fine  hair  and  shorter  than  that  of  base 
of  forceps.     Forceps-prongs  shining,  brownish, 
and  becoming  blackish  toward  tips,  each  of 
latter  ending  in  a  small,  claw-like  tooth  directed 
forward;  base  clothed  with  long,  dense  hair. 
Described  from  two  male  specimens. 
Range. — ^Philippine  Islands. 
The  holotype  bears  the  following  label:  "Ace.  No.  108,  Bur.  Agr., 
P.  I.,"  the  paratype,  "Ace.  No.  136,  Bur.  Agr.,  P.  I." 

Among  the  material  examined  is  one  female  specimen  which  may 
be  the  female  of  this  species  and  bears  the  label,  "Probably  female  of 
Sarcophaga  Jcnabi  R.  Pkr."  The  original  label  reads  as  follows: 
"Ace.  No.  146,  Bur.  Agr.,  P.  I." 

Among  the  described  species  included  in  the  lot  from  the  Philippines 
were  a  male  and  female,  probably  of  Sarcophiga  ruficomis  Wiedemann, 
a  male  and  female  of  8.  tvherosa  harpax  Pandell6,  and  a  male  of  8. 
archidea  Bdttcher.  8.  ruficomis  has  been  known  only  from  India ;  and, 
since  no  figure  of  the  genital  segments  now  exists  in  the  literaturOi  one 
presented  in  thiQ  paper  (fig.  6).  8.  ofchHea  was  described  from 
Formosa. 

3343— 1»— Proc.N.M.vol.64 8 


FlO  JS.— SABCOPHAOA  BlTnCOB- 

Tsas,   (Sams  lsttxbino  ab 
or  no.  1.) 
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ON  TWO  SPECIES   OF  FISHES  FROM   THE  YALU  RIVER, 

CHINA. 


By  Isaac  Ginsbubo^ 
Aidf  Divition  of  Fitheit  UhiUd  States  NoHonal  MuMeum, 


The  United  States  National  Museum  has  received,  through  the 
kindness  of  Mr.  Arthur  de  C.  Sowerby,  a  very  desirable  and  repre- 
sentative series  of  fresh-water  jBshes  from  Manchuria  collected  by 
himself.  The  following  descriptions  of  two  species  from  the  Yalu 
River  are  deemed  of  sufficient  interest  to  ichthyologists  to  warrant 
their  publication. 

HKMIBARBPS  LONGUOSTRIS  (Regan). 

AioaaUhogobio  Umffiroatrii  Bboan,  Proc.  Zool.  Soc.  London,  1908,  p.  SO,  pi.  3, 

fig.  3. 
HoMbarbus  labeo  Bbbo,  Faun.  Rusb.  Poias.,  vol.  3, 1914,  p.  631  (in  synonymy). 

Two  specimens  105  and  155  mm.  long  are  evidently  this  species. 

Bei;g^  places  it  in  the  synonymy  of  Hemiharbus  labeo  Blocker  with  a 

query.    However,  it  seems  to  be  a  valid  species.    Compared  with 

specimens  of  the  same  size  of  H.  Jaheo  and  H.  macuiatus,  the  following 

differences   are  found.    The  scales  are  larger,  the  formula  being 

4l-44f  ^9  while  in  the  older  species  it  is  47-52>  -^^  •  The  sub- 
orbital ring  and  preopercle  are  much  wider,  and  contain  large  mucifer- 
ous  cavities.  The  exposed  muscular  part  of  the  cheek  at  the  angle 
of  the  preopercle  is  one-half  or  less  the  vertical  diameter  of  the  pupil, 
while  in  the  other  species  it  is  equal  to  the  vertical  diameter  of  the 
pupil  or  more  than  that.  In  coloration  the  present  species  is  nearest 
to  H.  maculatus.  The  dorsal  and  caudal  fins  are  spotted  with  black, 
but  there  is  no  regular  row  of  large  black  spots  on  the  sides.  The 
aides  are  dotted  irregularly  with  small  black  spots  which,  in  the 
smaller  specimen,  are  connected  with  more  or  less  indistinct  lines 
forming  reticulations. 

Regan  records  the  pharyngeal  teeth  as  being  in  two  rows,  and  on 
that  account  placed  the  species  in  AcarUkogobio.  However,  the 
pharyngeal  bone  from  one  side  of  the  large  specimen  was  dissected 
out  and  the  teeth  were  found  to  be  5.  3.  1.    The  small  tooth  of  the 
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inner  row  of  the  type  was  probably  broken  off  in  dissecting,  or  else 
the  pharyngeal  teeth  in  this  species  are  subject  to  variation.  Since 
the  other  species  of  Ilemiharbus  uniformly  have  three  rows  of  pharyn- 
geal teeth  the  first  assiunption  is  probably  correct. 

RHINOGOBIUS  SOWERBYI,  new  spedea  (QobiidM). 

D.  VI,  9;  A  9;  Sc.  35-36/9-10. 

Body  elongate,  cylindrical  anteriorly,  compressed  posteriorly. 
Head  depressed,  longer  than  wide  and  wider  than  deep.  Snout 
blunt,  rounded,  gibbous.  Mouth  somewhat  oblique,  medium; 
maxillary  reaches  to  a  vertical  through  anterior  third  of  eye.  Lips 
thick,  cheeks  tumid.  Interorbital  space  concave,  about  as  wide  as 
horizontal  diameter  of  eye.  Teeth  in  three  rows  in  each  jaw,  erect; 
outer  row  somewhat  enlarged,  compressed,  usually  truncate,  slightly 
bent  backward.  Outer  row  extends  to  somewhat  less  than  an  eye 
diameter  before  the  angle  of  mouth,  inner  rows  end  considerably 
before.  Tongue  entire,  rounded.  Anterior  nostril  with  a  very  short 
tube  placed  in  a  slight  depression;  it  is  almost  but  not  quite  on  a 
level  with  the  lower  margin  of  the  eye,  and  is  nearer  the  posterior 
margin  of  the  upper  lip  than  the  anterior  margin  of  the  eye.  Posterior 
nostril  without  raised  border  placed  in  front  of  eye  and  on  a  horizontal 
through  its  middle.  Cheeks,  opercles,  top  of  head,  and  nape,  scale- 
less  and  without  raised  mucif erous  papillae,  the  naked  area  extending 
to  a  vertical  through  insertion  of  pectoral;  6-8  embedded  cycloid 
scales  on  dorsum  before  spinous  dorsal.  At  the  sides  of  the  dorsum 
directly  over  opercle  two  rows  of  embedded  scales  extend  further 
forward,  to  the  cheeks.  Belly  entirely  naked  to  origin  of  anal. 
Scales  on  body  well  developed,  imbricated;  all  are  ctenoid  and  of 
nearly  the  same  size,  except  those  on  the  dorsal  aspect  anterior  to  the 
origin  of  the  spinous  dorsal.  35^6  scales  from  upper,  posterior  an^e 
of  the  opercle  to  base  of  caudal.  9-10  rows  from  origin  of  anal  to 
second  dorsal,  coimting  upwards  and  backwards.  Gill  openiop* 
restricted;  isthmus  wide,  the  insertion  of  the  gill  membrane  on  the 
isthmus  on  a  vertical  through  about  the  middle  of  opercle.  Outer 
edge  of  shoulder  girdle  with  neither  a  fleshy  ridge  nor  papillw. 
Pectoral  fins  with  a  scaleless,  somewhat  muscular  base;  the  fins 
roimded,  reaching  vent;  the  upper  rays  connected  by  membrane; 
not  silklike.  Ventrals  completely  united,  infundibuliform,  the  inter- 
spinal membrane  well  developed,  emarginate;  the  disk  is  broader 
than  long  and  reaches  midway  between  its  origin  and  vent.  Dorsal 
fins  separated  by  a  space  about  equal  to  diameter  of  eye.  The  fourth 
spine  Uie  longest,  about  two  in  head,  the  second,  third,  and  fifth  spines 
nearly  as  long  as  fourth,  first  spine  considerably  shorter,  last  spine 
shortest.  The  posterior  rays  of  second  dorsal  and  anal  longest;  they 
reach  the  bjase  of  the  rudimentary  caudal  rays  in  the  paratype,  but 
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do  not  quite  reach  so  far  in  the  type.  Origin  of  anal  fin  slightly 
posterior  to  that  of  second  dorsal,  both  fins  ending  on  same  vertical. 
Caudal  rounded,  not  prolonged.  Anal  papilla  oblong,  triangular, 
slightly  bifid  in  type,  truncate  in  paratype,  its  length  about  equal  to 
half  diameter  of  eye. 

Head  brownish,  nape  marbled  with  darker.     One  or  two  very  in- 
distinct longitudinal  lines  on  upper  part  of  opercles,  two  or  three  such 
lines  on  nape  directly  over  opercle,  more  distinct.    The  exposed  part 
of  every  scale  with  a  large  brown  spot  anteriorly,  the  margin  yellow- 
ish.   Fins  dusky,  the  spinous  dorsal  darkest.     Dorsals,  anal  and 
caudal  mai^ined  with  light  yellowish;  a  rather  indistinct  yellow  band 
at  base  of  pectoral.     Five  very  indistinct  crossbars  on  body  behind 
pectorals.    An  oblong  spot  more  or  less  distinct  at  base  of  caudal. 
The  entire  body  and  fins  are  stippled  with  very  minute  dark  spots. 
Two  specimens  from  the  Yalu  River  collected  by  Arthur  de  C.  Sow- 
erby. 

Holoiype.—68  mm.  long.  Cat.  No.  76734,  U.S.N.M. 
Paratype.— 65  mm.  long.  Cat.  No.  76734-^1,  U.S.N.M. 
This  species  is  very  near  Rhinogohiua  nagayae,  Jordan  and  Seale,^ 
rem  Ni^yae,  Japan.    It  differs  from  that  species  in  that  the  fourth 
dorsal  spine  is  the  longest  instead  of  the  second.    The  longest  spine 
in  the  present  species  is  about  one-half  the  head  instead  of  nearly 
equal  to  it.    The  soft  dorsal  and  caudal  lack  the  regular  rows  of  spots 
present  in  the  older  species. 


Heasnnments. 


ToteJleneth 

Length  without  caudal.. 
•L«Dgthofhead.. 


Wi^h  of  bead  (directly  behind  eyes) 

Depth  of  head  (directly  behind  eyes) 

Leocth  of  snout 

Horuontal  diameter  of  eye 

Greatest  height 

Least  beUcht 

Length  of  caudal  peduncle  (end  of  anal  to  base  of  caudal  on  mid  line) 

Tip  of  snout  to  spinous  dorsal 

End  of  second  dorsal  to  rudimentary  rays  of  caudal 

Tip  of  snoot  to  vent , 

Vent  to  rudimentary  rays  of  caudal 

Base  of  spinous  dorsal , 

Base  of  second  dorsal , 

Base  of  anal , 

Length  of  caudal , 

Length  of  ventral , 

Length  of  pectofals , 


Holotypo. 

Paratype. 

Mm. 

1 
Per  cent. 

Afm. 

Percent. 

68 

65 
52 
15.75 

55 

17.5 

3L8 

30.3 

12 

68.6 

10 

63.5 

7.5 

42.8 

7.25 

^6.1 

6 

33.0 

6.5 

34.9 

8 

17.1  , 

3 

19.0 

n.5 

.  20.9  1 

9.5 

18.3 

7 

12.7 

6 

11.5 

13 

23.6 

n.5 

22.2 

22 

36.4 

20 

38.5 

9.5 

17.3 

10 

19.3 

32.5 

50.0 

29.5 

66.7 

18 

32.7 

18 

34.0 

10 

18.2 

9.75 

IS.  8 

10 

18.2 

9.5 

18.3 

7.5 

13.6 

7.5 

14.4 

13 

23.6 

13 

25 

7.75 

14.1 

7.75 

14.9 

13.5 

24.6 

13 

26 

»  Proo.  U.  8.  Nat.  Mus.,  vol.  30, 1906,  p.  147. 
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FOSSIL   PLANTS  FROM  BOLIVIA  AND    THEIR   BEARING 
UPON  THE  AGE  OF  UPLIFT  OF  THE  EASTERN  ANDES. 


By  Edwabd  W.  Bebbt, 
Of  the  Johns  HopHiu  UniverHty,  Baltimore, 


INTRODUCTION. 

The  present  contribution  includes  a  description  of  the  fossil  plants 
from  two  well-known  localities  in  Bolivia — ^the  copper  district  of 
Gorocoro  and  the  silver  and  tin  district  of  Potosi — both  classic  local- 
ities that  have  been  worked  since  the  sixteenth  century.  The  rather 
definite  results  regarding  the  age  of  these  deposits  has  not  only  aa 
important  bearing  on  the  time  of  mineralization  in  these  regions,  but 
is  of  the  greatest  value  in  indicating  the  period  of  elevation  of  the 
Andes,  which  is  shown  to  be  much  later  and  more  profound  than  has 
hitherto  been  supposed.  This  study  is  based  upon  material  col- 
lected in  1915  by  Profs.  J.  T.  Singewald,  jr.,  of  the  Johns  Hopkins 
Umversity,  and  Benjamii;!  L.  Miller,  of  Lehigh  University.  The 
types  and  figured  specimens  have  been  presented  to  the  United 
States  National  Museum.  A  discussion  of  Uie  results  of  this  study  is 
followed  by  a  description  of  the  flora,  and  by  an  account  of  a  new 
species  of  Brachiopod  contributed  by  Prof.  Charles  Schuchert,  of 
Yale  University. 

PRESENT  PHYSIOGRAPHY  AND  CLIMATE. 

A  brief  outline  of  the  present  physiography,  geology,  and  climate 
of  Bolivia  are  necessary  to  an  imderstanding  of  the  bearing  of  the 
fossil  floras  discussed  in  the  following  pages  on  the  geological  history 
of  the  region. 

Although  lying  wholly  within  the  Torrid  Zone  the  combination  of 
elevation,  mountain  barriers,  and  prevailing  winds  has  had  a  most 
profound  influence  on  the  climate,  and  consequently  upon  the  flora 
and  fauna.  Except  for  certain  transverse  and  irrigated  valleys  and 
the  relatively  low  and  barren  Coast  Range  the  country  bordering  the 
Pacific  (now  belonging  to  Chile)  is  a  desert  of  shifting  sands.  This  is 
bounded  on  the  east  by  the  Western  Andes  or  Cordillera  Occidental, 
which  parallels  the  coast  at  a  distance  of  from  50  to  100  miles. ^ 

>  The  nlBttFelylowCout  Bsnge  is  omitted,  as  It  is  of  no  ImportuiM  ia  thepniant  ooimMtioo. 
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The  western  Andes  consist  chiefly  of  Mesozoic  deposits,  together 
with  innumerable  lava  flows  and  ash  beds  of  the  great  series  of  high 
volcanoes,  whose  greatest  activity  appears  to  have  been  reached  in 
very  late  geologic  times.  The  Cordillera  Occidental,  with  many 
peaks  between  19,000  and  21,000  feet  in  altitude,  forms  the  western 
ramparts  of  the  high  Bolivean  plateau  or  '^altaplanicie,''  which  ex- 
tends from  the  Vilcanota  massif  of  Peru  southward  to  the  Argentine 
frontier — a  distance  of  about  500  miles  and  with  an  average  width 
of  about  80  miles.  It  has  an  average  elevation  of  between  12,000  and 
13,000  feet,  and  is  bleak  and  inhospitable  in  the  north  (the  '*puna"), 
and  arid  and  barren  toward  the  south — the  desert  of  Lipez — with  saline 
depressions,  and  ridges  and  peaks  rising  through  the  flat  mantle  of 
Pleistocene  and  Recent  deposits. 

The  eastern  ramparts  of  the  ^^altaplanicie"  are  formed  by  the 
somewhat  fanned-out  chains  of  the  eastern  Andes  or  ''Cordillera 
Real,"  consisting  largely  of  folded  Paleozoics  with  granitic  cores  and 
other  igneous  intrusives,  in  part  at  least  of  late  Tertiary  age,  forming 
a  series  of  high  peaks,  a  nmnber  of  which  reach  above  21,000  feet. 
It  is  about  250  miles  from  the  western  range  of  the  Cordillera  Real 
to  the  Sierra  de  Cochabamba  and  the  Sierra  de  Misiones,  which  form 
the  eastern  boimdary  of  this  imposing  mountain  mass.  It  is  in  the 
midst  of  this  extremely  rugged  montane  country  that  Potosi  rises 
to  a  height  of  15,381  feet,  surroimded  on  all  sides  by  much  higher 
peaks. 

Three-fifths  of  the  area  of  Bolivia  lies  east  of  the  Cordillera  Real, 
and  forms  a  part  of  the  Amazon  and  Paraguay  drainage  basins. 
The  latter  region  consists  of  gently  undulating  forests,  low  alluvial 
grass-covered  plains  (llanos),  great  swamps,  and  flooded  bottom 
lands. 

Little  can  be  said  of  the  details  of  either  the  existing  climate  or 
vegetation  of  much  of  Bolivia.  The  lowlands  east  of  the  moimtains, 
comprising  the  Provinces  of  El  Beni,  Santa  Ouz,  Chuquisaca,  and 
Tarija,  together  with  the  eastern  moimtain  valleys  below  5,000  feet, 
are  termed  "yungas"  (a  climatic  term)  and  have  a  humid  tropical 
climate.  The  higher  valleys  of  the  eastern  Andes  between  5,000  and 
9,500  feet,  where  they  are  situated  so  as  to  receive  the  moisture- 
laden  northeast  trade  winds,  have  a  subtropical  character.  Above 
9,500  feet  and  up  to  11,000  feet  the  climate  is  in  general  temperate 
and  suitable  for  raising  vegetables  and  cereals.  Between  11,000  feet 
and  12,500  feet  in  the  mountains,  and  consequently  including  the 
high  plateau,  is  the  ''puna''  or  region  of  cold  and  aridity,  with  two 
seasons — a  cold  summer  or  autumn  and  a  mnter.  The  air  is  cold 
and  dry  and  the  growing  season  is  too  short  for  anything  except  oca 
(OxaUs)  quinoa  (Chenopodium),  potato,  barley,  and  coarse  grasses. 
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Above  12,500  feet  and  extending  to  the  snow  line  (about  17,500 
feet)  is  the  ''puna  brava/'  a  bleak  inhospitable  region  of  shepherds 
and  miners,  and  with  arctic  rosette  plants  and  a  few  grasses. 

POTOSI. 

Cerro  Rico  de  Potosi  or  Potosi  Mountain  lies  immediately  south- 
east of  the  town  of  Potosi  in  the  northern  part  of  the  Province  of 
that  name,  in  the  eastern  Andes  or  Cordillera  Real,  which  forms  the 
eastern  boundary  of  the  high  plateau  of  Bohvia.  The  mountain, 
which  has  a  height  of  15,381  feet,  consists  of  a  core  of  rhyolite  sur- 
rounded by  conglomerates,  shales,  and  tuflPs.  Fossil  plants  are  abun- 
dant in  the  latter  on  the  northeast  slope  of  the  mountain  and  also 
in  some  of  the  mine  tunnels. 

Silver  was  discovered  at  Potosi  in  1544,  and  mining  for  this  metal 
and  latterly  for  tin  has  been  in  operation  for  over  350  years.  An 
account  of  the  region  has  Becently  been  published  by  Miller  and  Sin- 
gewald,^  who  collected  the  fossils  that  are  the  basis  of  the  present 
contribution. 

COROCORO. 

Corocoro  is  near  the  western  edge  of  the  high  plateau  (altiplanicie) 
o!  Bolivia  in  a  group  of  low  structural  hills  such  as  not  infrequently 
project  through  the  flat  surficial  deposits  of  the  plateau.    It  lies  a 
short  distance  south  of  the  Arica-La  Paz  Railroad  in  the  Province 
ot  La  Paz,  about  100  kilometers  southwest  of  the  town  of  La  Paz 
and  at  an  altitude  of  slightly  more  than  13,000  feet.    It  is  about 
2°  north  and  2°  40'  west  of  Potosi.    The  country  rock  is  a  thick  and 
much  faulted  series  of  prevailingly  red,  gypsiferous  and  ferruginous 
shales,  sandstones,  and  conglomerates.    Copper  has  been  mined  at 
Corocoro  since  before  the  arrival  of  the  Spaniards  in  the  sixteenth 
century,  and  a  general  account  of  the  district  has  recently  been  pub- 
lished by  Singewald  and  Miller.' 

AGE  OF  THE  COROCORO  ROCK. 

Opinions  regarding  the  age  of  this  series  have  ranged  from  Carbo- 
niferous to  Tertiary.  These  have  not  been  based  upon  paleonto- 
logic  evidence,  however,  since  no  fossils  have  hitherto  been  known 
from  the  series.  Messrs.  Singewald  and  Miller  collected  fossil  plants 
from  a  sandy  tuff  northwest  of  Corocoro  and  obtained  the  cast  of  a 
footprint  from  a  specimen  collected  by  Fernando  Dorian,  manager  of 
the  Corocoro  Copper  Mines  (Ltd.)  along  the  railroad  between  Tarejra 

1  Miller  and  Singewald,  Mining  Conditions  at  Potosi,  BoliTia.  Eng.  and  Min.  Journ.,  vol.  103,  1917, 
pp.  2S5-260. 

•Singewald  and  MUler,  The  Corocoro  Copper  District  of  Bolivia,  Eng.  and  Min.  Journ.,  vol.  103, 1917, 
pp.  171-176. 
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and  Corocoro.  The  latter,  according  to  Prof.  R.  S.  Lull,  probably 
represents  an  Upper  Triassic  amphibian.  Unfortunately  the  strati- 
graphic  relations  between  the  two  outcrops  is  unknown,  but  there  is 
no  reason  to  doubt  Professor  Lull's  determination  or  the  possible 
presence  of  rocks  of  Triassic  age  in  the  vicinity. 

The  fossil  plants  are,  however,  of  more*,  immediate  interest,  smce 
they  occur  in  the  horizon  of  the  ''vetas,''  and  hence  fix  the  age  of 
the  immediate  coimtry  rock  and  mineralization  as  late  Tertiary. 
While  the  fossil  plants  are  neither  abimdant  nor  well  preserved,  suffi- 
cient species  can  be  identified  to  fix  the  horizon  as  very  nearly  the 
same  as  that  at  Potosi,  and  hence  determine  the  age  of  the  copper- 
bearing  rocks  rather  definitely  as  late  Tertiary. 

The  plants  which  I  have  identified  are  the  following:  Polystichum 
hoUvianum,  Acacia  uniiiervifolia,  Mimosa  arcuatifolia,  MimosUes  en- 
gdhardti,  Cassia  ligvstrinaformis,  Copaifera  corocoriana,  Terminalia 
singewaldi. 

All  but  the  last  two  are  present  at  Potosi.  The  Copaifera  and 
Terminalia  are  both  represented  by  fruits.  The  latter  is  very  similar 
to  the  not  uncommon  fruits  of  Terminalia  antigua  from  Potosi,  and  the 
leaflets  of  a  species  of  Copaifera  that  might  represent  the  same  spedes 
as  the  fruits  from  Corocoro  are  present  at  Potosi.  Thus  the  paral- 
lelism between  the  two  floras  is  extremely  close. 

When  a  meager  flora  like  that  found  at  Corocoro  is  compared  with 
a  more  extensive  flora  like  that  at  Potosi,  the  age  might  diiffer  appre- 
ciably, and  yet  the  more  common  species  of  the  larger  flora  might  be 
expected  to  be  present  in  the  smaller.  YHien,  however,  it  is  not  only 
the  commonest  species  of  the  larger  that  are  found  in  the  smaller,  but 
also  forms  like  the  Polystichum  found  in  a  single  specimen  in  both, 
additional  indication  of  contemporaneity  is  afforded.  Furthermore 
all  of  the  Corocoro  plants  are  represented  in  the  modem  flora  by 
closely  related  species  east  of  the  mountains  and  all  of  the  genera  are 
still  found  in  the  same  general  region  where  climatic  conditions  differ 
from  those  prevailing  at  the  present  time  on  the  high  plateau  of 
Bolivia.  The  latter  region,  because  of  its  altitude  and  consequent 
coldness,  and  the  aridity  due  to  the  interposition  of  the  lofty  eastern 
Andes  in  the  path  of  the  prevailingly  eastern  tradewinds,  is  prac* 
tically  treeless  and  in  striking  contrast  with  the  conditions  at  the  time 
the  fossil  flora  was  living  in  this  region,  all  of  the  seven  recorded 
species  except  the  Polystichum  being  arborescent  and  some  of  them 
usually  large  trees.  If  the  evidence  for  the  Pliocene  age  of  the  Potosi 
flora  is  regarded  as  conclusive  then  there  can  be  no  doubt  but  that  the 
Corocoro  flora  is  also  Pliocene,  and  this  age  is  thereby  established  for 
the  copper-bearing  rocks  of  this  mining  district. 
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BOTANICAL  tJHARACTER. 

The  present  contribution  enumerates  85  different  species  of  plants 
from  Bolivia,  of  which  82  come  from  the  tuffs  of  the  historic  Cerro  de 
Fotosi.    Collections  from  these  tuffs  studied  by  Engelhardt  in  1887 
and  1894  resulted  in  making  known  44  species  of  fossil  plants,  and 
Britton  in  1893  added  11  species.    The  flora  as  at  present  known  is 
remarkable  for  the  great  predominance  of  small  individuals  in  it  and 
for  the  large  numbers  and  variety  of  its  Leguminosae.    It  contains 
the  representatives  of  6  Pteridophytes  (all  ferns),  1  coniferophyte  (a 
Podocarpus)  and  75  angiosperms,  of  which  3  are  Monocotyledons  and 
the  balance  Dicotyledons.    Of  the  latter  there  are  8  of  doubtful  affin-< 
ities,  5  Gamopetalae,  and  59  Choripetalae.    The  Dicotyledonae  rep- 
resent 41  genera  in  20  families  and  13  orders.    The  lai^est  genus  is 
Cassia  with  10  species.    The  most  abundant  individual  forms  are 
Myriea  lanksioides  and  CaUiandra  obliqua.    Much  the  largest  order 
is  the  Bosales,  represented  by  the  families  Saxifragaceae,  Cunoni- 
aceae,  Mimosaceae,  Caesalpiniaceae,  and  Papilionaceae,  containing 
altogether  47  species,  the  great  majority  belonging  to  the  last  three 
families.    There  are   13   species  of  Munosaceae  representing  the 
genera  Acacia,  Inga,  PitheeoloHum,  Mimosa,  Mimosites,  OaUiandra^ 
and  Enieroloiium.     There  are  17  species  of  Caesalpiniaceae  repre- 
senting the  genera    Cassia,   Caesalpinia,    Caesalpinites,    Copaifera, 
Bavhinia,  and  PeUophorum.    There  are  12  species  of  PapOionaceae, 
representing  the  genera  Amicia,  Machaerium,  DaJbergia,  Desmodium^ 
Drepanoearpus,  Aesehynomme,  Sweetia,  Lonchocarpus,  and  Plofy- 
pcdium.    There  are  thus  9  genera  of  Pa^piUonaceae,  6  of  Caesal- 
piniaceaei  and  7  of  Mimosaceae.    No  other  families  are  represented 
by  more  than  two  genera  and  most  of  them  have  but  a  single  genus 
present.    Similarly  all  of  the  nonleguminous  genera  except  Myriea 
and  Weirmuinma  are  represented  by  a  single  species. 

There  are  three  or  four  species  of  Myriea  in  the  fossil  flora  of 
Potoai^  the  only  common  and  clearly  defined  of  which  is  Myriea 
bahkHcides  Engelhardt,  and  I  am  not  sure  but  that  Myriea  wendtii 
Britton  and  Myriea  engdhardtii  Britton  are  not  simply  lai^e  and 
small  variants  of  this  species.  Myriea  potosina  Britton  is  not  a 
Myriea,  and  while  MyricaphyUum,  species  Engelhardt,  is  clearly  dis- 
tinct from  all  of  the  preceding  and  apparently  represents  a  perfectly 
good  CompUmiorVike  Myriea,  it  is  represented  by  such  incomplete 
mat^al  that  little  can  be  said  about  it. 

Myriea  is  a  very  old  generic  type  with  a  large  number  of  fossil 
species,  ranging  in  age  from  the  Mid-Cretaceous  to  the  present.  The 
still  existing  species  are  relatively  few  in  number,  are  widely  scattered 
geographically,  and  represent  survivors  from  a  Tertiary  oosmopoiitan 
distribution. 
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Myrica  has  about  35  existing  species  and  is  widely  distributed  in 
the  warmer  parts  of  both  hemispheres.  Although  we  commonly 
think  of  Myrica  as  a  temperate  type,  the  bulk  of  the  existing  species 
are  decidedly  warm  temperate  and  upland  tropica^  types.  The 
subgenus  Mordla  comprises  nearly  all  the  existing  species,  and  its 
area  of  distribution  includes  southeastern  Asia  from  Japan  and  China 
through  the  East  Indies.  In  Africa  it  extends  from  Abyssinia  to 
Madagascar  and  the  Cape  throughout  the  eastern  watershed.  In 
Europe  a  single  species  extends  from  southern  Portugal  to  the  Azores 
and  Canaries.  In  America  one  species  (caroUnensis)  reaches  north- 
ward to  Nova  Scotia;  another  (cerifera)  extends  northward  to  Mary- 
land; and  two  species  on  the  Pacific  coast  extend  the  range  north- 
ward to  Oregon.  The  balance  of  the  species  occur  throughout  the 
Antilles,  Central  America,  and  northwestern  South  America.  Only 
one  species,  usually  considered  as  a  subgenus,  is  cold  temperate  in  its 
distribution.  The  latter,  Myrica  gale,  ranges  from  Kamchatka  to 
Lappland,  Britain,  and  western  France  in  the  Palarctic  region,  and 
from  Newfoundland  to  southern  Alaska  in  the  Nearctic  region,  where 
it  extends  southward  to  Virginia.  Thus  eastern  North  America  is 
the  only  region  where  there  is  any  considerable  overlapping  of  the 
two  subgenera.  These  features  are  brought  out  on  the  accompanying 
sketch  map,  and  the  conclusion  is  reached  that  Myrica  gale  is  a  late 
Tertiary  or  Pleistocene  Holarctic  radiation  from  what  was  a  dis- 
tinctly warm  temperate  group  of  species,  and  this  conclusion  is  more 
or  less  corroborated  by  the  geological  history  of  the  genus — the  bulk 
of  the  fossil  species  representing  the  MoreUa  section  of  the  genus,  or 
the  alUed  genus  Comptonia,  which  is  sometimes  made  a  third  sub- 
genus of  Myrica,  and  which  has  but  a  single  existing  species  0/ 
eastern  North  America,  although  cosmopohtan  in  the  Tertiary. 
Myrica  is  not  uncommon  in  the  warm  temperate  and  subtropical 
Tertiary  coastal  floras  of  southeastern  North  America. 

There  are  several  shrubby  species  of  Myrica  in  the  Inter-Andean 
region  of  Central  Peru  (Myrica  variihractea  De  Candolle,  M.  weber- 
haueri  De  Candolle)  which  range  upward  to  3,000  meters.  Whether 
these  extend  southward  as  far  as  the  Potosi  region  I  do  not  know, 
but  Myrica  xalapensis  is  found  in  eastern  Bolivia  in  the  Santa  Cruz 
region,  and  is  doubtless  more  wide  ranging  than  the  meager  records 
indicate. 

The  fossil  ferns  are  too  few  and  incomplete  to  merit  any  special 
comment.  The  grasses  are  represented  by  three  types,  and  the 
presence  of  flowering  scales  of  a  species  of  Festuca  is  notable,  since 
the  known  fossil  grasses  usually  comprise  stem  or  leaf  fragments. 
The  fragment  of  a  palm,  while  too  incomplete  to  arouse  botanical 
interest,  is  important  ecologically  and  serves  to  establish  the  presence 
of  this  essentially  tropical  type  in  the  flora.     Genera  not  otherwise 
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known  in  the  fossil  state  and  all  South  American  in  the  existing 
flora  include  RuprecMia  of  the  Polygonaceae;  EscaUonia  of  the  Saxi- 
fragaceae;  Enterolobium  of  the  Mimosaceae;  PeUophorum  of  the 
Caesalpiniaceae;  Amicia,  Drepanocarpus,  Aeschynomene,  Swcetia, 
and  Plaiypodium  of  the  PapiUonaceae;  Porlieria  of  the  ZygophyUa- 
ceae;  Myrteola  of  the  Myrtaceae;  and  Ouphea  of  the  Lythraceae. 
The  family  Combretaceae  is  represented  both  at  Potosi  and  Corocoro 
by  the  characteristic  fruits  of  species  apparently  belonging  to  the 
Diptera  section  of  Terminalia — an  old  genus  with  a  large  number  of 
modem  tropical  and  subtropical  species  and  still  present  in  eastern 
BoUvia.  In  heu  of  a  more  extended  botanical  analysis  the  reader  is 
referred  to  the  accompanying  table  of  fossil  species  with  their  existing 
relatives.  This,  together  with  the  facts  introduced  in  the  systematic 
account  of  the  fossils,  will  serve  to  complete  the  botanical  picture  and 
also  supply  the  pertinent  facts  regarding  the  geological  history  of  the 
various  fossil  types. 

CORRELATION. 

The  number  of  Tertiary  plants  described  from  South  America  is 
Inconsiderable,  so  that  there  is  no  means  of  direct  comparison  between 
the  Potosi  flora  and  other  fossil  floras  except  with  tkose  that  are 
remote  geographically,  and  such  comparisons  become  increasingly 
hazardous  the  nearer  the  approach  to  the  Recent. 

Tertiary  plants  have  been  known  from  southern  Chile  (Ooronel) 
since  1891,^  and  a  flora  of  apparently  the  same  age  is  present  at 
several  localities  in  the  extreme  southern  part  of  the  continent.* 
These  all  appear  to  fall  in  the  earUer  Tertiary,  De  Lapparent  regard- 
ing them  as  Eocene  (probably  Spamacian)  and  Dus6n,  following 
Wilckens,  regarding  them  as  probably  Oligocene.  At  the  opposite 
end  of  the  continent  Engelhardt '  has  described  a  considerable  flora 
from  Colombia  (Santa  Ana,  C&ucathale)  and  Ecuador  (Tablayacu, 
Loja  Basin).  These  are  simply  designated  as  Tertiary  by  Engel- 
hardt, Wolf,*  and  others.  From  certain  resemblances  to  the  flora 
from  Panama  recently  studied  I  am  disposed  to  regard  the  Loja 
coals  as  the  same  age  as  the  plant  bearing  beds  of  Panama,  which 
are  either  Oligocene  or  early  Miocene,  and  in  any  event  much  older 

1  Engelhardt,  H.,  Ueber  Terti&rpflaiueii  von  Chile,  Abh.  Benok.  Naturf.  Oesell.,  vol.  16,  Hft.  4, 1881, 
pp.  039-092,  pis.  1-14.  Engelbardt,  H. ,  Bemerkuiigen  sa  ehllenfachen  Tertl&rpflaiueii.  Abh.  SiU.  Naturw. 
Gesell.  Isis  in  Dresden,  1905,  pp.  09-82,  pi.  1. 

I  QilUnet,  A.,  Quelqoes  plantes  fossiles  des  terres  Magellanlqnee.  Resultats  voyage  da  S.  Y.  Belgka  en 
1897-1899, 1909.  Dusen,  P.,  Ueber  die  tertiare  Flora  der  Magellanalilnder.  Svenslca  Ezped.  UU  Magel- 
lansl&nderna,  vol.  1, 1899,  pp.  87-107,  pis.  8-13. 

*  Engelhardt,  H.,  Ueber  neue  Tertlftrpflanxen  Bfld-Amerikas,  Abh.  Senck.  Naturf.  OeieU.,  vol.  19, 1895, 
pp.  1-47,  pis.  1-9. 

*  « Wolf,  Teodoro,  Qeografia  y  Oeologia  del  Ecuador,  1892.    Wolf,  T.,  and  Rath,  O.  vom,  Zeits.  Deutsdi. 
Qeol.  QeseU.,  vol.  28, 1870,  pp.  891-^98. 
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than  the  Potosi  flora.  I  have  heard  of  fossil  plants  in  the  lake  beds 
of  Sa5  Paulo  through  von  Ihering,  who  wrote  me  of  collections  having 
been  sent  to  Kurtz  at  Cordoba  some  years  ago,  but  these  have  appar* 
ently  never  been  described.  The  only  other  South  American  Ter- 
tiary plants  known  to  me,  aside  from  the  record  of  leaf  impressions, 
apparently  uncollected,  on  the  island  of  Trinidad,*  are  the  Pliocene 
plants  from  the  province  of  Bahia  (Brazil),  briefly  reported  upon  by 
Krasser '  and  Bonnet.*  Ettingshausen  at  the  time  of  his  death  had  in 
preparation  an  illustrated  account  of  this  flora  with  autotypic  repro- 
ductions of  the  related  existing  species,  but  this  unfortunately  was 
never  completed. 

It  is  obvious,  then,  that  the  familiar  method  of  ascertaining  the 
age  of  the  Potosi  flora  by  direct  comparison  with  fossil  floras  of 
known  i^e  in  the  same  general  region  or  even  on  the  same  continent 
is  impossible,  and  it  is  necessary  to  rely  on  a  comparison  of  the  Potosi 
flora  with  that  found  in  the  vicinity  of  Potosi  and  on  the  high  plateau 
of  Bolivia  at  the  present  time  in  order  to  get  a  measure  of  the  differ- 
ences in  the  environments  between  the  two,  and  then  to  determine 
the  degree  of  resemblance  between  the  Potosi  flora  and  that  existing 
in  any  other  part  of  South  America  at  the  present  time,  and  to 
endeavor  to  deduce  from  these  criteria  its  probable  age. 

It  is  perhaps  needless  to  more  than  mention  the  existing  flora  at 
Potosi. or  on  the  high  plateau  near  Corocoro  since  the  rainfall  is 
scanty  and  both  regions  are  practically  treeless  and  totally  incapable 
of  supporting  the  fossil  flora  found  at  these  two  localities.  From  a 
cursory  study  of  Engelhardt's  and  Britton's  determinations  I  long 
ago  catalogued  the  Potosi  flora  as  Pliocene,  and  when  I  began  the 
study  of  the  collections  made  by  Singewald  and  Miller,  the  great 
resemblance  of  the  majority  of  the  forms,  to  be  mentioned  in  detail 
in  subsequent  paragraphs,  to  those  still  existing  in  the  rain  forests 
of  eastern  Bolivia  or  to  characteristic  types  of  the  Amazon  Basin, 
led  me  to  even  consider  these  fossil  floras  as  possibly  as  young  as 
the  older  Pleistocene.  I  do  not  think  that  the  resemblance  to  the 
recent  flora  east  of  the  Andes  is  overestimated,  but  the  remarkable 
discovery  of  a  marine  Brachiopod  in  the  Potosi  tuffs  added  another 
factor.  It  is  obvious  that  the  fossil  plants  could  not  have  grown  at 
Potosi  or  Corocoro  had  the  front  range  of  the  Andes  at  that  time  been 
elevated  sufficiently  to  precipitate  the  moisture-laden  winds  that 
come  from  the  east.  At  the  prissent  time  the  eastern  slopes  of  the 
Cordillera  Real  are  very  different  olimatologically  and  consequently 

>  Wall  and  Sawldns,  ^port  on  the  Geology  of  Trinidad.    Kem.  Oeol.  Burr.  Gt.  Britain,  London,  1800, 

>  Krasser,  F.,  Konatantln  von  Ettingshauaens  studien  tlber  die  foBsUe  Flora  von  Ouricanga  in  BraiUien. 
BUi,  k.  Akad.  Wiss.  Wien,  vol.  112,  Abh.  1, 1903,  pp.  852<800. 

•  Boiuiat,  Ed.,  Contribation  ik  la  flora  pUooAne  de  la  province  de  Bataia  (BrMl).   Bull.  Mus.  dOiift.  Nat. 
Ann^lOOS^   fUO^lS. 
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floristically  from  the  western  or  leeward  slopes  and  the  plateau  lands 
behind  them.  The  first  has  almost  daily  rains  and  is  forested  to  the 
timber  line.  The  second  are  so  dry  that  they  permit  the  growth  of 
only  drought-resisting  grasses  and  low  scrub,  and  over  very  lai^e 
areas  there  is  no  vegetation  whatever.  Consequently  it  might  seem 
that  a  moderate  reduction  in  elevation  would  have  permitted  some 
of  the  moisture-laden  winds  to  pass  and  made  possible  the  Potosi 
and  Corocoro  floras.  When,  however,  it  was  found  that  the  former 
was  associated  with  a  marine  form,  also  of  very  modem  aspect,  it 
was  realized  that  the  change  of  elevation  involved  had  actually 
amounted  to  about  2^  miles. 

The  admirable  physiographic  studies  of  Bowman  in  the  Peruvian 
Andes,^  as  well  as  less  detailed  studies  farther  south,  furnish  distinct 
evidence  of  gladation  thought  to  be  late  Pleistocene  because  of  the 
freshness  of  the  deposits  and  the  related  topographic  forms.  More- 
over his  evidence  of  the  profoimd  erosion  as  indicated  by  the  mature 
topography  below  the  present  rough  summit  topography  leads  him 
to  regard  the  Andes  as  having  imdergone  progressive  elevation 
throughout  the  Tertiary,  and  he  concludes  that  there  has  been  a 
change  of  elevation  in  the  late  Tertiary  amoimting  to  about  5|000 
feet. 

It  woidd  seem  then,  that  if  the  physiographic  history  of  the  region 
is  correct,  in  even  its  broader  outlines,  the  fossil  floras  are  pre-Pleisto- 
cene  in  age.  The  Bahia  Pliocene  flora,  previously  mentioned  com- 
prises about  70  forms,  none  of  which  have  been  adequately  described 
and  none  at  all  have  been  figured  so  that  comparisons  with  the 
Potosi  flora  rest  entirely  upon  names.  Notwithstanding  this  diffi- 
culty it  may  be  noted  that  the  following  genera,  all  of  which  shotdd 
be  determinable  with  reasonable  certainty,  are  common  to  the  Potosi 
flora  and  the  Pliocene  flora  of  Bahia:  Inga,  Oaaria,  Oopaifera,  Dal- 
hergia,  TermincHiaf  and  Weinmannia.  All  are,  of  course,  typical 
members  of  the  tropical  flora  of  the  Amazon  Basin  and  hence  this 
agreement  may  be  without  any  special  significance.  At  the  same 
time  it  is  worth  noting  that  if  tiiis  resemblance  is  worth  anything  it 
tends  to  confirm  the  evidence  independently  reached  by  a  comparison 
of  the  Potosi  flora  with  the  existing  flora  of  tropical  South  America 
east  of  the  Andes.    That  comparison  may  now  be  briefly  sketched. 

I  have  assembled  in  the  accompanying  table  the  fossil  species  in 
one  column,  the  most  closely  related  existing  species  in  another 
coliunn,  and  the  range  of  the  latter  in  a  third  column.  Where  tlie 
resemblance  of  fossil  to  living  species  was  not  extremely  close  or 
where  I  lacked  material  for  adequate  comparison  I  have  named  no 
existing  species  so  that  the  resemblances  are  imderestimated  rather 
than  adequately  emphasized  and  the  table  is  therefore  much  more 

1  Bowman,  Isaiah,  The  Andes  of  Southern  Peru.    Amer.  Oeogr.  Soo.,  1910. 

Digitized  by  VjOOQ  IC 


HO.  2228.  F088IL  PLANTS  FROM  BOLIVIA-^BBRBTi  113 

significant  than  similar  tables  ordinarily  constructed  by  paleo- 
botanists  for  like  purposes.  Thus  of  the  82  species  of  plants  recorded 
from  Potosi,  after  deducting  the  16  indefinite  forms  referred  to  form 
genera  such  as  AnOidlUhus,  CarpcHithus,  Poadtea,  PJiragmiteSf  Pal' 
mophyUumf  PecopteriSf  Rubiacites,  Oypselites,  and  Leguminositea,  54 
of  the  Potosi  species  out  of  the  66  remaining  are  so  similar  to  living 
forms  that  in  a  majority  of  cases  it  would  have  done  but  little  violence 
to  the  facts  to  have  identified  them  as  fossil  occurrences  of  these 
existing  forms.  Without  elaboration  then  it  may  be  stated  that  the 
fossil  flora  is  preponderantly  modem  in  its  aspect,  and  this  similarity 
to  the  existing  flora  of  the  American  tropics  is  too  great  to  warrant 
considering  the  fossil  flora  as  older  than  the  late  Tertiary.  I  know  of 
no  described  flora  as  young  as  even  the  late  Miocene  that  is  as  homo- 
genous and  docs  not  contain  some  exotic  elements  or  some  gener^ 
that  are  not  still  found  in  the  same  general  region.  Sununarizing,  it 
may  be  noted  that  the  Potosi  fossil  flora  contains  no  species  not 
closely  related  to  still  existing  species,  no  genera  not  still  found  in 
the  same  general  region,  several  genera  not  otherwise  known  fossU, 
and  an  abimdant  representation  of  relatively  modem  types  and 
localized  genera,  as  for  example  those  of  the  Papilionaceae. 

One  has  only  to  go  eastward  or  northeastward  a  few  hundred  miles 
from  Potosi  to  find  what  is  essentially  the  same  flora  as  that  found 
iossW,  existing,  however,  under  climatic  conditions  quite  different 
from  those  prevailing  at  the  present  time  at  Potosi  or  upon  the  high 
pJateau  of  Bolivia. 

Categorical  conclusions  regarding  the  exact  physical  environment 

of  the  fossil  flora  can  not  be  deduced,  but  certain  more  general 

statements  are  warranted.    The  number  of  fossil  forms  definitely 

correlated  with  existing  forms  is  54.    Forty-six  of  these  fossil  forms 

are  represented  in  the  existing  flora  of  the  Amazon  Basin,  and  many 

of  these  extend  greater  or  less  distances  into  eastern  Bolivia,  such 

details    as    are   available  being  introduced   imder  the  systematic 

description  of  the  species.    A  niunber  of  these  range  northward  to 

Central  America  and  the  Antilles  and  some  are  more  characteristic 

of  the  Orinoco  or  northwestern  part  of  the  Amazon  BAsin  than  of 

that  part  in  the  latitude  of  Bohvia.    In  two  or  three  cases  where  the 

existing  species  closest  to  the  fossil  is  confined  to  this  more  northerly 

r^on,  as  in  Polystichwm  and  Myrica,  these  genera  are  represented 

in  the  existing  flora  of  Bolivia  by  other  species  of  the  genus,  material 

of  which  has  not  been  available  for  comparison. 

In  the  whole  fossil  flora  enmnerated  comprising  a  representation  of 

85  species  only  the  following  can  be  r^arded  as  Andean  or  West 

Coast    forms:  Festucaj    EscaMonia,   Amiciaf   Polystichwm^   Porliera^ 

Euphorbia^  and  Myrteola.    This  is  a  relatively  small  number  and  of 

3343— l»—Proc.N.M.  vol.54 0 
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these  Fesiuca,  EscaUonia,  Polystichmm^  PorUera^  and  Eupharbid  are 
repredented  outside  the  Andean  region,  leaving  only  Amida  and 
Myrieola  as  typically  Andean  plants.  JPlants  of  extra-tropicel  cli- 
matic requirements  in  that  they  are  montane  forms  and  hence  live 
imder  temperate  temperatures  or  in  arid  situations  include  Festuca^ 
EscdUonia,  Amicia^  Polystichum,  ParUera,  Euphorbia^  and  MyrUolaf 
the  same  genera  previously  eniunerated  as  Andean  in.  character. 
Polystichum  and  EscaUonia  are  not  certainly  indicative  of  temperate 
conditions  nor  is  Euphorbia^  although  the  latter  as  well  as  Pcrliera 
indicate  more  or  less  aridity.  It  is  not  possible  to  determine  what 
the  relation  of  these  few  forms  is  to  the  predominantly  hiunid  and 
tropical  character  of  the  bulk  of  the  Potosi  flora.  Possibly  it  is  to  be 
explained  by  local  aridity  of  sandy  areas  of  soil  imder  a  tropical  sun, 
or  there  may  have  been  elevations  near  to  the  basin  of  sedimentation 
that  would  explain  this  element  of  the  fossil  flora.  The  absence  of 
large-leafed  species  in  the  flora  as  a  whole  and  the  vast  predominance 
•of  compound  leaves  with  small  leaflets,  may  also  have  been  due  to  a 
sandy  substratiun. 

While  botanists  may  justly  object  to  the  reference  of  some  of  the 
Potosi  forms  to  one  genus  rather  than  another  when  several  alterna- 
tives are  presented,  and  this  conmient  is  especially  applicable  to  the 
leaflets  of  the  Leguminosae  which  are  so  abundant  in  the  Potod 
deposits,  none,  I  think,  can  oppose  the  conclusion  that  whatever  the 
opinion  of  students  regarding  the  vaUdity  of  some  of  the  identifica- 
tions, in  no  case  does  this  imcertainty  in  any  niunber  of  specific  cases 
alter  the  outstanding  result  of  this  study,  namely,  that  the  fossil 
flora  foimd  in  the  tuffs  at  Potosi  is  very  similar  to  existing  assem- 
blages foimd  in  eastern  Bolivia  or  at  various  other  places  in  the 
Amazon  Basin,  or  that  the  conditions  of  existence  for  the  fossil  flora 
must  have  been  similar  to  that  under  which  those  existing  floras  with 
which  it  has  been  compared  are  flourishing  and  quite  different  from 
the  environmental  conditions  prevailing  at  the  present  time  within 
the  eastern  Andes  of  Bolivia  or  on  the  high  plateau  or  in  fact  any- 
where west  of  the  region  of  heavy  rains  on  the  eastern  slopes  of  the 
front  range. 

From  a  consideration  of  all  the  evidence  available  it  is  concluded 
that  the  flora  is  Pliocene  in  age  and  that  the  major  elevation  of  die 
eastern  Andes  of  Bolivia  and  the  high  plateau  took  place  in  the  late 
Pliocene  and  throughout  the  Pleistocene  and  that  the  extensive 
mineralization  of  this  region  also  took  place  during  this  same  period. 
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SYSTEMATIC  DESCRIPTIONS. 

The  following  description  of  the  new  species  of  brachiopod  is  con- 
tributed by  Prof.  Charies  Schuchert,  of  Yale  University: 

DISCINISCA  SINGEWALDI,  ■« 


This  common  and  very  interesting  inarticulate  brachiopod  is 
related  to  the  lamellose  and  nonradiaUy  striate  Discinisca  lamellosa 
(Broderip)'  which  lives  in  less  than  60  feet  of  water  all  along  the 
South  American  coast  from  Chile  to  Panama.  The  new  species  is 
small  for  the  genus  and  differs  from  all  other  forms  in  that  there  is 
a  more  or  less  distinct  and  flat  false  area  beneath  the  elevated  beak 
or  umbo  of  the  dorsal  valve.  The  outline  of  the  shells  varies  from 
circular  to  oval;  the  dorsal  valve  is  moderately  convex  with  the 
umbo  marginal  or  nearly  so,  and  the  abundant  lamellae  all  terminate 
in  decidedly  projecting  bands;  the  ventral  valve  is  more  or  less 
flat,  less  distinctly  lamellose,  and  the  pedicle  cleft  is  open  from  the 
umbo,  which  is  situated  at  about  one-third  the  length  of  the  sheD, 
to  the  posterior  margin. 

A  nearly  circular  shell  measures  10  mm.  long,  11  nma.  wide,  and 
4  mm.  high.  An  oval  specimen  measures  9  nam.  long,  7  nam.  wide, 
and  2.5  mm.  high. 

Locality  and  geologic  age. — ^These  shells  were  collected  by  Profes^ 
sors  Singcwald  and  Miller  at  Huakachi  Hill,  near  Potosi,  Bolivia,  at 
an  elevation  of  13,500  feet  above  the  level  of  the  Pacific  Ocean.  In 
regard  to  the  age  of  the  strata  yielding  these  brachiopods,  it  can  bo 

I  See  Davidson,  Trans.  Llnneao  Soc  Ixmdon,  Zoology,  vol.  4, 1888,  pp.  197-^aoO;  and  Bloohmann,  UntH^ 
gnchongen  Aber  den  Ban  der  Brachiopoden,  Jena,  1900,  pp.  00-70. 
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Baid  that  they  appear  to  be  of  late  Tertiary  age  and  either  of  Mio- 
cene or  Pliocene  time.  This  conclusion  is  based  on  the  close  rela- 
tion of  Z>.  aingewaldi  to  D.  lameUosa.  Since  Miocene  time  Discinisca 
has  been  abundant,  and  the  striate-lamellose  group  is  common  in 
the  Miocene  of  the  Atlantic  and  eastern  Gulf  States  (D.  luguhria), 
and  occurs  rarely  in  the  Coos  Bity  formation  of  the  Pacific  States  (D. 
cregonensis).    To-day  this  group  of  Disciniscas  is  common  all  along 


9 
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the  Pacific  coast  of  South  America  (D.  laevis,  D.  cumingii,  D.  strigata)} 
and  the  lamellose  section  is  also  represented  (D.  lameUosa), 

It  is  a  great  surprise  to  learn  that  these  shells  were  collected  at 
13,500  feet  above  the  sea,  for  this  means  that  the  Andes  in  the  region 
of  Bolivia  have  been  raised  that  much  since  Miocene  or  even  Plio- 
cene time.     No  brachiopod  has  ever  adapted  itself  to  fresh  waters, 
though  Langulas  continue  to  live  in  the  much  freshened  waters  of 
the  present  sea  margin.    The  evidence  is  clear  that  B,  singewaldi  is 
a  marine  animal,  living  in  shallow  waters  whose  depth  probably 
did  not  exceed  60  feet.    The  exact  age  of  the  species  and  of  the  beds 
in  which  it  occurs  must  be  determined  from  other  evidence,  though 
they  appear  to  be  referable  to  either  Miocene  or  Pliocene  time. 
Cotypes. — ^In  the  Peabody  Museum  of  Yale  University. 

PTERIDOPHYTA- 

Order  FILICALES. 

Family  POLYPODIACEAE, 

Genus  POLYSTICHUM  Roth. 
POLYSnCHVM  BOUVIANTM,  new  ipecleB. 

Plate  15,  fig.  1. 
Description. — ^Frond  character  unknown.    Pinnules  small,  inequi- 
aterally  trilobate,  short  stalked.    Length,  9  nam. ;  maximum  width| 
5.5  nun.     Margin  entire  or  with  an  occasional  mucronate  tooth,  dis- 
tinctly not  spinulose.    Texture  coriaceous.    The  pinimle  on  one  side 
above  tlie  middle  shows  an  outwardly  directed,  conical,  acuminate 
pointed  lobe  subtending  an  open  rectangular  sinus.    On  the  other 
nde  one-third  of  the  distance  from  the  base  is  a  similar  conical 
acuminate  lobe  slightly  larger  than  that  of  the  opposite  side,  sub- 
tending a  similar  sinus.    About  halfway  to  the  tip  of  the  pinnule 
this  side  there  is  a  second  vestigial  lobe  or  mucronate  tooth  ab< 
which  the  margin  curves  inward  to  the  conical  acuminate  tip3<^QQle 
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pinnule.  The  venation  is  largely  immeraed  in  (he  ihick  lamina.  ▲( 
the  base  three  veins  diverge  at  acute  angles  of  about  20^  on  aoe  ode 
and  30^  on  the  other,  the  lateral  ones  ending  in  the  tips  of  the  lateral 
lobes  and  the  median  one  in  the  tip  of  the  pinnule.  A  few  subordinate 
dichotomously  forking  veinlets  are  faintly  seen.  On  subordinate 
branches  from  these  three  primary  veins  on  each  side  are  impressions 
of  round  son  with  a  slightly  raised  center,  about  0.25  mm.  in  diameter^ 

This  fern  is  very  obviously  a  species  of  Pclystichum,  the  characters 
of  which  as  a  whole  are  very  well  known.  When  it  comes  to  making 
comparisons  with  existing  species  of  Pclystichum  difficulties  are 
almost  unsurmoimtable  for  several  reasons — ^namely,  the  inadequate 
amount  of  fossil  material,  the  variability  of  the  recent  species,  the 
lack  of  sufficient  comparative  material,  and  the  difficulty  of  connect- 
ing mere  names  of  recent  species  with  actual  specimens. 

PdlysHchum  is  a  large  genus  in  the  existing  flora  found  on  all  the 
continents,  and  hence  with  a  cosmopolitan  distribution.  It  contains 
many  vague  or  but  little  understood  species  and  many  extremely 
variable  and  polymorphous  forms.  It  is  found  in  both  the  tropical 
and  boreal  regions  (Greenland,  Antarctica)  and  on  many  high  moun- 
tains, and  its  present  distribution  is  clearly  indicative  of  a  long  geo* 
ogical  history  which  is  almost  entirely  unknown. 

Maxon,  in  a  recent  revision  *  of  the  West  Indian  species,  recognises 
10  species  in  that  region.  He  has  been  good  enough  to  examine  the 
fossil  for  me  and  considers  it  an  ally  of  the  historic  and  extremely 
variable  Polystichum  triangvlufn  (Linnaeus)  Fie.  The  latter,  as  far 
as  known,  is  now  strictly  West  Indian  in  its  distribution.  In  Jamaica 
it  is  common  in  rocky  situations  up  to  1,800  meters.  Other  West 
Indian  species  whose  pinnules  are  more  or  less  closely  similar  to  the 
fossil  are  the  Cuban  species  Polystichum  decoratum  Maxon,  Pclyrtichum 
heteroUpia  F£e,  and  the  Jamaican  PolyMtichum  riizopAarum  (Jenman) 
Maxon. 

There  are  a  number  of  existing  species  in  South  America,  some  rang- 
ing  from  the  Antilles  into  Brazil  and  others  ranging  from  Central 
America  into  the  Andean  region,  while  still  others  are  confined  to 
South  America,  I  have  examined  specimens  of  PclyeHchum  JUxum 
(Euntz)  Phillippi,  from  Juan  Fernandez,  PdysHchnm  capenae 
(Willdenow)  J.  Smith,  from  Chile  and  Polystichvm  mohricides  (Bory) 
Presl  from  the  Falkland  Islands.  These,  while  they  show  the 
generic  likeness  of  the  fossil,  are  not  specifically  close  to  it.  Of  the 
three  the  last  is  most  like  the  fossil,  but  it  is  more  dissimilar  than  the 
West  Indian  species  previously  enumerated.  Other  existing  South 
American  species  which  I  have  not  seen  include  PclyHichufn  dulnum 
(Hooker)  Diels  of  the  Andes  of  Ecuador  and  Peru,  which  is  markedly 
different  from  the  fossil  in  its  pinnate  and  anastomosing  veiulets 
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AnothfiT  Tftiiable  form  Pciyatichum  denlieulai'um  (Swaitz)  J.  Smith 
of  neotropical  South  America  has  reduced  forms  in  the  higher  Andes, 
as,  for  example,  the  var  riffidissimum  described  by  Hooker  from 
Colombia;  but  this  type  also  seems  to  be  remote  from  the  fossil. 

The  resemblances  between  the  fossil  form  and  still  existing  West 
Indian  species  I  regard  as  valid  evidence  of  relationship,  and  while 
it  is  probable  that  the  types  mentioned  from  the  latter  region  are 
represented  in  the  rainforest  along  the  eastern  foothills  of  the  present 
Andes,  this  resemblance  is  sufficient,  it  seems  to  me,  to  stamp  the 
fossil  as  a  form  that  dwelt  as  either  an  epiphyte  or  a  rock  dwelling 
fonn  in  a  region  less  desiccated  and  warmer  than  that  inhabited  by 
such  modem  forms  as  Polystichum  mohrioidee  (Bory)  Presl  of  south- 
em  Chile  and  Patagonia,  or  PclysUchum  dendcuUUum,  var  rigidissimum 
Hooker  of  the  high  Andes  of  Colombia. 

This  species  is  represented  by  a  pinnide  and  a  son  bearing  coimter- 
part  from  Potosi  and  by  the  fragment  of  a  pinnule  from  Gorocoro. 

Catypes.—CAt.  No.  35078  a  and  J,  U.S.N.M. 

Genus  LOMARIOPSIS  F6e. 

LOMARIOPSIS  TEHTIABU  Encelhaidt. 

lomoriopm  tertiaria  Enoblhardt,  Sitz.  Naturw.  Qesell.  lais  in  Dreeden,  1894, 
Abh.  1,  p.  4,  pi.  1,  fig.  3. 

Description. — ^This  species  was  described  from  Potosi  by  Engel- 
baidt,  who  compared  it  with  the  existing  Lomariopsia  sorHfolia 
Linnaeus  which  ranges  from  Guatemala  and  the  Antilles  to  Brazil. 
It  has  not  been  recognized  in  the  collections  studied  by  me. 

Lomariopsis  is  a  characteristic  type  of  the  tropical  forests  of  both 
hemispheres,  with  relatively  few  but  highly  polymorphic  existing 
species. 

LOMABIOPSIS,  (7)  flpMden.  Engelhaidt. 

Lomanopris,  (7)  species,  Engelrardt,  Sitz.  Naturw.  Gesell.  Isis  in  Dresden, 
1894,  Abh.  1,  p.  4,  pi.  1,  fig.  2. 

Description. — ^A  fragment  of  a  larger  form,  apparently  based  on 
the  single  specimen  figured,  was  described  from  Potosi  by  Engel- 
hardt.  It  has  not  been  recognized  in  the  other  collections,  and  while 
the  generic  reference  is  probably  correct  the  material  is  much  too 
restricted  for  definite  characterization. 

Genus  ACROSTICHUM  Linnaeus. 

AdtOSnCHUM  LINEARIFOUUM  Engelhardt. 

Aerostiehum  linearifoUum  Ekgelhardt,  Sitz.  Naturw.  Gesell.  Isis  in  Dresden, 
1894,  Abh.  1,  p.  4,  pi.  1,  Gg.  4. 

Descriptwa. — ^This  species,  which  was  based  on  an  inadequate 
amount  of  material,  has  been  briefly  described  by  Englehardt,  wbo 
compared  it  with  the  existing  Aerostiehum  lineare  F6e  of  Brazils 
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Without  seeing  the  original  material  it  is  impossible  to  arrive  at  a 
conclusion  regarding  its  validity.  There  are  some  small  fragments 
in  the  present  collection  that  appear  to  have  the  venation  of  Acrosiir 
ehum  and  these  may  represent  this  species. 

Genus  GYMNOGRAMME  Desreanx. 

GTMNOGRAMMB.  (T)  ^ped— .  EnceOiudt. 

Qymnofiramme,  (?)  species,  Enoelharot;  Sitz.  Naturw.  Gesell.  Isis  in  Dresden, 
1804,  Abh.  1,  p.  4,  pi.  1,  fig.  1. 

Description, — ^This   somewhat   questionably  identified   form  was 

described  from  Potosi  by  Engelhardt  and  has  not  been  recognized  in 

the  more  recent  collections.     It  was  compared  with  the  existing 

Oymnogramme  trifoliaia  Desveaux,  a  tropical  species  of  Peru  and 

Brazil.     Gymnogramme   has    numerous    existing   species    in   South 

America,  to  which  region  it  is  practically  confined,  and  it  is  well 

represented  in  the  drier  regions  of  the  higher  Andes  from  Colombia 

to  BoUvia.    • 

Genns  PECOPTERIS  BrongniarL 

PECOPTERIS.  spades,  Engelhardt. 

Peoopteris,  species,  Engelhardt,  Sitz.  Naturw.  Gesell.  Isis  in  Dresden,  1894, 
Abh.  1,  p.  6,  pi.  1,  fig.  15. 

Description. — ^A  small  undeterminable  fragment  of  a  fern  is  de- 
scribed and  figured  from  Potosi  by  Englehardt  under  the  above  non- 
commital  name,  more  properly  restricted  to  Paleozoic  fern-like  forms. 
Its  botanical  aflEinity  is  not  determinable. 

CONIFEROPHYTA. 
Order  TAXALES. 

FamHy  TAXACEAE. 
Subfamily  Podocarpeab- 

Genns  PODOCARPUS  L'Heritier. 

PODOGARPUS  FOaSILIS  Bngclhaidt. 

Plate  15,  ^g,  2. 

Podoearpui  fomli$  Engelhardt,  Sitz.  Naturw.  GeseU.  Isis  in  Dreeden,  1894, 
Abh.  1,  p.  6,  pi.  1,  fig.  12. 

Description. — ^Leaves  sessile,  linear-lanceolate  and  falcate  in  out- 
line, acutely  pointed  at  both  ends.  Margins  entire.  Texture  very 
coriaceous.  Length,  about  4  cm.;  maximimi  width,  in  the  middle 
part  of  the  leaf,  about  3  mm.  Midrib  stout,  impressed  on  the  upper 
surface.  Secondaries  longitudinally  parallel,  5  or  6  equally  spaced 
in  each  half  of  the  lamina. 
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This  characteristic  species  is  represented  by  fragments. in  the 
present  collection,  but  a  complete  leaf  is  repixxlaced  from  Engel- 
hardt's  figure.  It  is  clearly  referable  to  Podocarpus,  belonging  to 
the  section  Eupodocarpus  of  Endlicher,  and  is  comparable  with  the 
existing  Podocarpus  lamberii  Klotzsch  of  middle  and  southern  Brazil. 

The  existing  species  of  Podocarpua  number  over  40  species  and  they 
are  as  dominant  representatives  of  the  Coniferales  in  the  Southern 
Hemisphere  as  are  the  pines  in  the  northern.  They  extend  north- 
ward to  China  and  Japan  through  the  East  Indian  region  and  to 
Jamaica  and  Central  America  in  the  Western  Hemisphere,  and  have 
representatives  in  all  three  of  the  great  southern  land  masses,  as  well 
as  in  Madagascar  and  New  Zealand.  This  distribution  is  suggestive 
of  a  long  geological  history  in  keeping  with  which  certain  forms 
from  the  British  Jurassic  and  Lower  Cretaceous  and  the  American 
Lower  Cretaceous  afe  referred  to  the  genus  Nageiopsis  and  con- 
sidered as  the  prototypes  of  the  Nctgeia  section  of  Podocarpus,  which 
should  probably  be  raised  to  its  former  position  of  generic  rank. 
Some  15  or  more  fossil  species  of  Podocarpus  have  been  described 
chiefly  from  the  European  Tertiary,  and  no  conclusively  identified 
fossil  forms,  other  than  the  present  species,  have  been  discovered  on 
the  American  continents.  The*  section  Eupodocarpus  (Endlicher)  to 
w\uch  the  present  fossil  species  belongs  comprises  over  30  existing 
species,  almost  as  widely  distributed  as  the  genus,  with  several  West 
Indian  and  South  American  species,  but  found  also  in  Africa,  Asia, 
Australia,  and  New  Zealand.  All  of  these  are  much  alike  and  the 
fossil  might  be  successfully  compared  with  almost  any  one  of  them. 
Podocarpus  is  not  foimd  at  the  present  time  west  of  the  front  range 
of  the  Andes,  but  is  represented  by  two  or  more  species  in  the  forests 
of  the  eastern  slopes,  the  so-called  Ceja  region  of  Herzog.^  In 
northern  Peru  it  is  also  found  in  the  lateral  valleys  inside  the  front 
range,  the  most  widespread  form  being  Podocarpus  oleifolius,  a 
shrubby  or  arborescent  form,  which  in  latitude  6^  reaches  altitudes 
up  to  3,300  meters  on  the  eastern  slopes  of  the  central  Cordillera. 

ANGIOSPERMOPHYTA. 

Class  MONOCOTYLEDONAB. 

Order  POALES. 

Family  POACEAE. 

Genus  FESTUCA  Linnaeus. 

FESTUCA.  apedea. 

Plate  lb,  figs.  8, 4. 
Description. — Flowering  scales  rounded  on  the  back,  about  7  mm. 
long,  longitudinally  veined,  awned.    The  latter  about  as  long  or  twice 
as  long  as  the  scale. 

s  Httiog,  Th.,  PflanionlbnnattoDtn  Oft  BoUvIm,  lOia  ^-^  ^ 

Mgitized  by  VjOOQ  IC 


122  PBOCBBDINQa  OF  THE  NATIONAL  MU83UM.  T0L.S4. 

These  remains  are  clearly  those  of  a  grass.  Several  specimens  of 
different  sizes  are  present,  one  slightly  smalls  and  with  two  awns. 
They  are  too  incomplete  for  accm*ate  characterization  and  are  sup- 
posed to  represent  a  fossil  species  of  Fesiuca,  although  they  may  rep- 
resent the  allied  genus  Bramus  Linnaeus. 

The  existing  species  of  Fettuea  are  mostly  tufted  perenniak  and 
comprise  upwards  of  100  species,  foimd  on  all  the  continents  in  tem- 
perate situations  and  represented  by  tall  species  in  the  Ecuador  Andes, 
Bromus  has  about  half  as  many  existing  species,  is  nearly  as  widely 
distributed,  but  more  prevailingly  in  the  Northern  Hemisphere, 
although  present  in  South  America.  It  is  temperate  in  habitat, 
although  sparingly  present  in  montane  equatorial  regions. 

Cat.  No.  35079,  U.S.N.M. 

Genus  POACFFES  BrongnlarU 

POAdTRS,! 


PoaciUs,  spedeB,  Bnoblhabiyt,  Sits.  Naturw.  Geodl.  Isb  in  Dresden,  1894,  Abh. 
1,  p.  6,  pi.  1,  fig,  6. 

Description. — ^Fragments  of  the  leaves  of  grasses  are  occasional  in 
the  Potosi  deposits.  Engelhardt  records  and  figures  one  tmder  the 
above  name.  They  are  not  botanically  determinable  and  are  of  inter- 
est merely  in  indicating  the  presence  of  grasses  in  the  Potosi  flora 
already  more  definitely  indicated  by  the  forms  which  I  have  referred 

to  Festuea. 

Genus  PHRAGMTTES  Triaius. 


PHRAOBOTES.  I 

Plate  15,  fig.  5. 

Description. — ^A  fragment  of  a  findy  striated  stem  with  short  inter- 
nodes  indicates  the  presence  of  a  rather  large  grass  in  the  Potosi  flora. 
It  is  referred  to  Phragmites  eia  a  form  genus  for  fossil  grasses  of  unknown 
geneidc  affinity,  and  the  remains  are  entirely  too  incomplete  to  be 
characterized. 

Cat.  No.  35080,  U.S.N.M. 

Order  ARECALES. 

Family  ARECACEAE. 

Genus  PALMOPHYLLUM  Brongniart. 

PALMOPHYLLUM,  ^ped— . 

Description. — ^A  small  fragment  (^  the  basal  part  of  a  leaf  of  a  small 
fan  palm  was  collected  from  shales  near  La  Palca  mill  about  12  kilo- 
meters northwest  of  Potosi. 

It  is  too  incomplete  for  generic  identification,  and  its  stratigrapbic 
position  with  relation  to  the  Potosi  tuffs  is  also  unknowi^.         , 
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Class  DICOTYLEDONAE. 
Order  MYRICALES. 

Family  MYRICACEAE. 
Gen«8  MYRICA  Llnnaevs. 

MTBICA  BANKSIOID&8  fiifeOMnk. 

Plate  15,  figs.  6,  7. 

Myrica  hankmoidet  ENOSLHAiuyr,  Sitz.  Naturw.  Gesell.  Isia  in  Dresden,  1887, 
Abb.  5,  p.  36,  pi.  1,  figs.  10, 14;  1894,  Abb.  1,  p.  6,  pi.  1,  figs.  6,  7, 14, 17.— 
Britton,  Tmns.  Amer.  Inst.  Min.  £ng.,  vol.  21, 1893,  p.  256,  figs.  5-8. 

Description. — ^Leaves  linear  lanceolate  in  outline,  frequently  falcate, 
gradually  narrowed  to  the  acuminato  tip  and  to  the  narrowly  cuneate 
base.    Length  ranging  from  3  cm.  to  8  cm.    Maximimi  width,  in  the 
middle  part  of  the  leaf,  ranging  from  4  mm.  to  9  mm.    Margins  some- 
times nearly  entire,  usually  toothed;  the  basal  one-tljird  is  usually 
entire,  above  which  irregularly  developed  and  more  or  less  distant 
serrate  teeth  are  present.    Tiie  teeth  may  be  small  and  straight- 
serrate  or  large  and  salient-serrate,  separated  by  regularly  curved 
onuses,  or  small  and  directed  upward,  thus  approaching  aquiline- 
serrate.    The  smaller  specimen  figured  in  the  present  report  or  Engel- 
hardt's  figure  14  (1894)  illustrate  the  unequal  character  and  maxi- 
mum size  of  the  teeth.    The  teeth  of  the  opposite  margins  may  show 
differences  in  character  as  illustrated  in  my  smaller  figure  cited  above. 
The  texture  is  coriaceous.    In  Hie  very  abundant  material  no  petioles 
are  preserved.    The  midrib  is  stout  and  prominent  on  the  lower  sur- 
face of  the  leaf.    The  secondaries  are  nimierous,  subparalld,  thick,  and 
more  or  less  inunersed  in  the  leaf  substance;  they  diverge  from  the 
midrib  at  angles  of  about  45®  and  are  generally  rather  straight  in 
their  courses.    Each  marginal  tooth  is  traversed  by  a  craspedodrome 
secondary.    Where  marginal  teeth  are  not  developed  the  secondaries 
are  caonptodrome,  and  there  are  usually  one  or  more  camptodrome 
secondaries  between  adjacent  craspedodrome  secondaries.    The  ter- 
tiary venation  is  obscure  and  largely  inamersed. 

This  tmmistakable  species  of  Myrica  is  the  most  abundant  fossil  in 
the  present  collections,  except  for  the  minute  leaflets  of  CaUiandra 
obVupia  Engelhardt,  and  it  appears  to  have  been  equally  abimdant  in 
the  collections  studied  by  both  Engelhardt  and  Britton.  Engelhardt  * 
compared  it  with  Myrica  lanksiaefolia  XJnger,^  of  the  Oligocene  and 
Miocene  of  Em-ope,  and  with  Myrica  polymorpTia  Schimper,"  of  the 
Oligocene  of  Europe,  and  said  to  be  present  in  the  upper  Eocene  of 


1  sits  Nvtunr.  OoiBU,  Jteif  in  nifsden,  18S7,  Atih.  fi,  p.  ae. 
<  Unger,  Foss.  FL  ▼.  Sotzka,  1860,  p.  160,  pi.  21,  figs.  3,  4. 
»  Sohlmper,  Pal.  V6g^,  vol.  2, 1872,  p.  636. 
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Wyoming.  Such  comparisons  are  not  worth  much,  however,  since 
there  are  a  lai^e  number  of  described  fossil  species  from  a  variety  of 
horizons  that  are  very  similar  to  the  present  species.  Among  recent 
species  it  is  said  to  much  resemble  Myrica  microcarpa  Bentham  of 
Jamaica.  I  have  been. unable  to  see  specimens  of  Myrica  variibractea 
De  CandoUe  and  Myrica  weherhaueri  De  Candolle,  which  occur  in  the 
existing  flora  of  the  interandoan  region  of  central  Peru. 
Plesiotypes.—Ce^t.  Nos.  35081,  cS082,  U.S.N.M. 

MYRICA  ENGELHARDTH  Brittwi. 

Myrica  engeVmrdiii  Britton,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21, 1893,  p.  258, 
&g.  19. 

Description. — Leaves  of  small  size,  sessile,  obtusely  pointed  at  the 
apex,  narrowly  cuneate  at  the  base.  Margins  with  remote,  small 
serrate  teeth.  Length,  about  2.5  cm.;  maximum  width,  about  6  mm. 
Midrib  stout,  slightly  curved.  Secondaries  thin,  numerous,  regularly 
spaced,  straight,  subparallel,  craspedodrome;  about  17  pairs  diverge 
from  the  mid)*ib  at  wide  angles  and  terminate  in  the  marginal  teeth. 

This  species  was  described  from  Potosi  by  Britton  and  was  based 
upon  the  single  specimen  figured.  It  is  not  contained  in  the  collec- 
tions studied  by  me. 

In  view  of  its  rarity  and  small  size  and  in  consideration  of  the 
variability  of  the  very  abundant  Myrica  hanJcsioides  Engelhardt,  it 
seems  probable  that  Myrica  engelhardtii  is  simply  a  small  leafed 
variant  of  that  species. 

MYBiCA  WBNDTn  BrittOQ. 

Myrica  wendtii  Brttton,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21,  1893,  p.  258, 
figs.  1-4,  20. 

Description. — ^Leaves  relatively  large,  lanceolate  or  oblong  lanceo- 
late in  outline  and  frequently  falcate.  Apex  narrowly  pointed,  almost 
invariably  broken  away.  Base  narrowly  cuneate.  Margins  entire 
at  the  base;  throughout  the  greater  part  of  their  length  cparsely  and 
irregularly  serrate,  the  teeth  varying  from  aquiline  to  salient  or 
straight  serrate.  Midrib  stout,  prominent  no  the  lower  surface  of 
the  leaf.  Texture  coriaceous.  Length,  6  cm.  to  10  cm.;  maximum 
width,  in  the  middle  part  of  the  leaf,  1  cm.  to  2  cm.  Secondaries 
thin,  numerous,  subparallel,  craspedodrome,  diverging  from  the  mid- 
rib at  wide  angles,  nearly  straight  in  their  outward  course,  terminating 
in  the  marginal  teeth. 

This  species  was  apparently  abundant  in  the  collections  studied  by 
Britton,  but  is  sparingly  represented  by  fragmentary  material  in  the 
collections  studied  by  me.  It  is  possible  that  it  may  merely  repre- 
sent imusually  large  forms  of  the  conmion  and  variable  Myrica  bank- 
sioides  Engelhardt, 
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Genns  MTRICOPHTLLUM  SaporCa. 

BffYRICOPHTLLUM,  W9*dm,  BnfeOuwdt. 

MtfricophyThan,  species,  Enoblhardt,  Sitz.  Naturw.  Gesell.  IsIs  in  Dresden,  1894, 
Abh.  1,  p.  6.  pi.  1,  fig.  24. 

Description, — ^Incomplete  material  of  a  linear  leaf,  with  a  stout 
midrib,  prominently  toothed  margin,  and  stout  secondaries  diverging 
from  the  midrib  at  wide  angles,  every  second  or  third  one  ending  in 
a  marginal  tooth;  the  balance  camptodrome. 

The  only  known  specimen  is  the  small  fragment  figured  by  Engel- 
hardt.  It  is  clearly  distinct  from  the  other  members  of  the  Potosi 
flora,  and  apparently  represents  a  striking  Comptonia-like  Myrica. 

Order  POLYGONALES. 

Family  POLYGONACEAE. 
Gemis  RUPBECHTIA  C.  A.  Mejrer. 

SUPSECHTU  BSAUNn  Bitfellumlt. 

Plate  15,  Rg,  8. 
Ruprecktia  braunii  Engelhabot,  Sitz.  Naturw.  Geeell.  Isis  in  DroBden,  1894,  Abh, 
1,  p.  6,  pi.  1,  fig.  19. 

Description. — ^Leaves  linear  lanceolate  in  outline.  Apex  gradually 
narrowed,  acuminate.  Base  acuminate,  inequilateral.  Mai^ns  en- 
tire, more  or  less  undulate.  Texture  coriaceous.  Length,  about  6.25 
cm.  Maximum  width,  at  or  below  the  middle,  about  9  mm.  Petiole 
not  preserved.  Midrib  thin  but  prominent  on  the  lower  surface  of 
the  leaf,  inclined  to  be  flexuous.  Secondaries  numerous,  thin  but 
prominent,  adcending,  somewhat  irregularly  spaced;  they  diverge 
from  the  midrib  at  angles  of  about  40°  and  are  camptodrome. 

The  present  species  may  be  compared  with  the  leaves  of  the  existing 
IHplaris  sdlicifolia  from  southern  Brazil  which  C.  A.  Meyer  refers  to 
Rupreckiia  and  with  Ruprechtia  Iwwrifolia  Martins  of  eastern  Brazil. 
Ruprechiia  is  a  genus,  not  otherwise  known  in  the  fossil  state,  with 
about  20  existing  species  of  shrubs  and  trees  of  tropical  and  sub- 
tropical regions  of  South  America. 
Plesiatypes.—CeLt.  No.  35125,  U.S.N.M. 

Order  RANALES- 

Family  RANUNCULACEAE. 

Genas  CARPOUTHUS  AUionL 

CASPOUTHVS  VIOBNAFORMIS,  new  upedM. 

Plate  15,  fig.  9. 

Description, — ^A  fruit  referable  of  the  Ranunculaceae  and  appar*^ 
«itly  representing  a  one-eeeded  ovate  achene  with  a  long  slender 
curved  naked  style.    Achene  about  1  nmi.  long,  rounded  at  the  base 
^  and  pointed  distad.    Style  about  7  mm.  long. 
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This  well-marked  form  is  very  sug^stive  of  certain  existing  species 
commonly  referred  to  the  genus  Clematis j  especially  some  of  the  sub- 
tropical species  sometimes  referred  to  the  genus  Vioma  Reichenbach. 
As  there  are  other  genera  in  this  family  with  similar  fruits  and  the 
material  is  not  available  for  extended  comparisons  with  recent  South 
American  forms,  it  is  referred  to  the  form  genus  Carpoliihus. 

Hohtype.—GAt.  No.  35083,  U.S.N.M. 

Order  PAPAVERALES. 

Family  CAPPARIDACEAE. 

Genus  CAPPARIS  Linnaens. 

CAPPABIS  MULTINEBVISEAtfeltaaidt. 

Plate  15,  fig.  10. 

Capparis  muUinervis  Enoblrabdt,  Sitz.  Naturw.  Geeell.  IsIb  in  Dresden,  1894, 
Abh.  1,  p.  7,  pi.  1,  fig.  18. 

Description. — ^Leaves  short  petioled,  Imear,  with  an  obtusely 
rounded  tip  and  a  cuneate  base.  Margins  entire.  Texture  coria- 
ceous. Length  6  or  7  cm.  Maximum  width,  midway  between  the 
apex  and  the  base,  7  to  12  mm.  Petiole  stout,  curved,  about  3  or 
4  mm.  in  length.  Midrib  stout,  straight  except  basally,  where  it  is 
curved,  prominent  on  the  lower  surface  of  the  leaf.  Secondaries 
numerous,  widely  but  regularly  spaced,  stout  and  somewhat  promi- 
nent; 15  to  18  opposite  to  alternate  pairs  diverge  from  the  midrib  at 
wide  angles,  sometimes  as  great  as  75°  in  the  median  part  of  the  leaf; 
but  averaging  somewhat  less  generally;  they  are  nearly  straight  and 
subparallel  in  their  outward  course  for  three-fourths  of  the  distance 
to  the  margin,  where  they  curve  upward  in  a  broad  camptodrome 
arch  to  join  the  secondary  next  above.  The  tertiaries  are  mostly 
obsolete,  occasionally  they  are  seen  but  not  sufficiently  to  determine 
the  areolation. 

A  single  specimen,  somewhat  larger  than  that  figured  by  Engel- 
hardt,  is  contained  in  the  present  collection.  Oapparis,  although  with 
usually  weU-marked  characters  of  both  form  and  venation,  has  a  prac- 
tically unknown  geological  history.  An  unquestionable  species  from 
the  lower  Eocene  of  the  southern  United  States^  is  very  similar  to  the 
present  species.  A  second  and  somewhat  doubtfully  determined 
form  was  recorded  by  Unger  from  the  European  Miocene.  The 
genus  comprises  about  100  existing  species  of  shrubs  and  small 
trees  of  the  equatorial  region  and,  although  present  in  the  Eastern 
Hemisphere,  the  bulk  of  the  forms  occur  in  the  American  Tropics, 
MMMfy  in  Central  and  South  America.    The  Potosi  species  is 
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very  similar  to  a  number  of  existing  forms,  among  which  may  be 
mentioned  Capparis  damingenesis  Strengel  and  Capparis  hngifolia 
of  the  West  Indies,  Capparis  augustfolia  Humboldt,  Bonpland,  and 
Eonth  of  Central  America  and  Capparis  jacohinae  Moricaud  of 
Brazil.  In  the  existing  flora  of  Bolivia  there  are  several  species  of 
Capparis,  in  the  Thombush  or  Oran  Chaco  country  of  eastern  Bolivia, 
and  other  species  occur  in  the  Andean  outliers  of  Santa  Cruz  and 
Cochabamba. 
Ple8ioiype.—Cs,t.  No.  35084  N.S.N.M. 

Order  ROSALES. 

Family  SAXIFRAGACEAE. 

Geaas  ESCALLONIA  liimaeiifl. 

ESCAUiONIA  WBNDTDBritton. 

Plate  15,  fig.  U. 

EioaUonia  wendtU  BiiirroN,  Trana.  Amer.  Inst.  Mining  Eng.,  vol.  21, 1893,  p.  254, 
figs.  14, 15. 

Description. — Leaves  of  medium  size,  ovate  or  elliptical  in  outline 
with  a  bluntly  pointed  apex  and  a  broadly  cuneate  base.  Margins 
cieiralate  above,  the  teeth  becoming  gradually  more  widely  spaced 
below  the  middle  and  passing  by  an  insensible  transition  into  small 
widely  spaced  serrate  teeth,  which  eventually  become  obsolete,  the 
lower  one>third  of  the  margins  being  entire.  Length  4  to  4.5  cm. 
Maximum  width,  midway  between  the  apex  and  the  base,  2.25  to 
2.5  cm.  Petiole  missing  or  absent.  Midrib  stout  and  prominent, 
slightly  curved.  Secondaries  thin,  about  nine  pairs  diverge  from 
the  midrib  at  angles  of  about  45^,  somewhat  imequaJly  spaced,  sub- 
parallel  and  camptodrome.    Tertiaries  not  made  out. 

This  species  was  described  by  Britton  from  the  two  specimens 
%ured  by  him  and  is  not  contained  in  tiie  collections  from  Potosi 
studied  by  me. 

EscdUonia  contains  about  50  existing  species  of  shrubs  or  small 
trees,  confined  to  and  widespread  in  South  America,  with  many 
Andean  species. 

If  correctly  identified  it  is  one  of  the  few  fossil  forms  foimd  at 
Potosi  that  would  not  be  out  of  place  in  a  dry  montane  environment, 
but  as  other  of  the  numerous  existing  species  are  found  in  somewhat 
different  environments  east  of  the  present  mountains,  its  significance 
is  equivocal. 
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Family  CUNONIACEAE. 

Genus  WEINMANNIA  Linnaeus. 

WEINMANNU  BRITTONI  Ew^^midL 

PUte  15,  fig.  12. 

Wemnumma  bnttoni  Enolbhabdt,  Sits.  Naturw.  Gesell.  Isis  in  Dresden,  1894, 
Abh.  1,  p.  6,  pi.  1,  fig.  16. 

Description. — Leaflets  small,  sessile,  ovate  or  obovate  in  general 
outline,  with  a  narrowed  aciuninate  base  and  a  broadly  rounded  apex. 
Margins  with  a  few  relatively  large  serrate  teeth  in  the  upper  part, 
entire  toward  the  base.  Texture  coriaceous.  Liength,  al>out  1  cm. 
Maximimi  width,  in  the  middle  part  of  the  leaflet,  about  5.5  mm. 
Midrib  stout,  slightly  curved.  Secondaries  thin,  few  in  number, 
subparaJlel,  diverging  from  the  midrib  at  angles  of  about  45^, 
craspedodrome. 

Thi3  small  species  was  described  from  Potosi  by  Engelhardt  and  is 
apparently  unrepresented  in  the  other  collections.  It  was  compared 
with  the  existing  Adesmia  muricata  De  CandoUe  (Leguminosae),  but 
more  particularly  with  Weinmannia  glabra  De  CandoUe,  a  species 
found  from  the  West  Indies  and  southern  Mexico  throughout  northern 
South  America  (Colombia,  Venezuela,  Guiana.) 

The  genus  Weinmannia  contains  about  75  existing  species  of 
shrubs  or  trees,  of  which  over  half  are  confined  to  temperate  and 
tropical  South  America  and  not  uncommon  in  the  warmer  parts  of 
the  Andean  region.  The  remaining  species  are  foimd  in  Madagascar^ 
Australia,  New  Zealand,  and  Oceanica.  Upwards  of  a  score  of  fossil 
species  have  been  described,  mostly  from  Europe  and  North  America, 
and  well-preserved  and  undoubted  forms  are  present  in  the  Miocene 
lake  deposits  at  Florissant,  Colorado. 

WEINMANNU  POTOSINA  (BritiMi). 

Plate  15,  fig.  13. 

Myriea  potorina  Bbttton,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21,  1893,  p.  258, 
figs.  9, 10. 

Description. — Leaflets  sessile,  lanceolate  in  outline,  with  an  acute 
apex  and  a  more  or  less  inequilateral  rounded  to  cuneate  base.  Mar- 
gins finely  serrate,  entire  at  the  base.  Texture  subcoriaceous. 
Length  ranging  from  1.5  to  2.25  cm.  Maximum  width,  midway 
between  the  apex  and  the  base,  ranging  from  5  to  7  mm.  Midrib 
stout,  prominent,  more  or  less  curved.  Secondaries  thin  but  promi- 
nent, numerous,  regularly  spaced,  subparallel,  craspedodrome. 

This  species,  at  first  regarded  as  a  Lomatia^  was  described  from 
Potosi  by  Britton  as  a  new  species  of  Myriea.  It  was  apparently 
unrepresented  in  the  collections  studies  by  Engelhardt,  but  is  repre- 
sented by  two  specimens  in  the  collections  studied  by  me.    I  can  not 
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see  in  these  forms  any  relation  to  Myrica  and  regard  them  as  repre- 
senting a  species  of  Wdnrnannia,  thus  making  two  species  of  this 
genus  in  the  Potosi  flora.  It  is  well  marked  specifically  from  the 
other  species  of  Weinmannia,  which  is  a  smaller,  more  coarsely  toothed 
leaflet  with  a  narrow  base  and  rounded  apex. 
Plesiatypes.—CeLt.  No.  35126,  U.S.N.M. 

Family  MIMOSACEAE. 

Genus  ACACIA  Willdenow. 

ACACU  UNINEBVIFOLIA  Engdhaidt. 

Plate  15^  figs.  14,15. 

Acacia  uninervifolia  Enoblhabdt,  Sitz.  Noturw.  Qesell.  haa  in  Drefldeiiy  1894, 
Abh.  1,  p.  11,  pi.  1,  figs.  10, 11,  20. 

Description. — Leaflets  or  phyllodes  sessile,  somewhat  variable  in 
size,  slightly  or  not  at  all  inequilateral,  lanceolate  to  linear  lanceolate 
in  outline,  with  an  equally  acuminate  apex  and  base.  Margins  entire 
Texture  coriaceous.  Length,  ranging  from  1  to  2.25  cm.  Maximum 
width,  in  the  middle  of  the  leaflet,  ranging  from  1  to  3.5  mm.  Midrib 
relatively  stout  and  prominent  on  the  lower  surface  of  the  leaflets. 
Secondaries  thin,  numerous,  regularly  spaced  and  subparallel;  about 

15  pairs  diverge  from  the  midrib  at  angles  of  about  45^,  curving 

tegaWly  upward  and  ultimately  camptodrome.    Tertiary  venation 

obsolete  by  immersion. 

This  species  is  common  at  Potosi  and  also  occurs  i^aringly  at 
Corocoro.  It  was  described  by  Engelhardt^  in  1894,  who  compared 
it  with  the  phyllodes  of  the  existing  Acacia  paradoxa  De  Candolle. 
Engelhardt's  figure  20  shows  a  relatively  shorter  and  wider  form  and 
may  represent  a  leaflet  of  Machaerium  eriocarpoUes  Engelhardt. 

The  present  species  is  similar  to  MiiTumtes  Engdhardti  Berry, 
Machaerium  eriocarpoides  Engelhardt,  and  ErUerolohium  grandifolium 
Engelhardt.  It  is  relatively  longer  and  narrower  than  any  of  these 
and  may  be  readily  distinguished  by  the  accompanying  illustrations 
showing  its  extremes  of  size. 

Plerioiype8.'-Cat.  No.  35085,  35086,  U.S.N.M. 

ACACU  DnaOUTO-CORDATA  EDf ellumlt. 

Plate  15,  figs.  16,  17, 18. 

Aeaeia  dxmidiaUHXfrdata  Enoslhabdt,  Sitz.  Natunr.  Qesell.  lais  in  Dresden,  1894, 
Abh.  1,  p.  11,  pi.  1,  fig.  51. 

Description. — ^Leaves  even  pinnate,  leaflets  small,  sessile,  elliptica 
m  ouUine,  with  a  rounded  apex  and  an  inequilateral  base.  Margins 
fuU  and  rounded,  entire.  Texture  subcoriaceous.  Length  ranging 
from  2  to  8  nun.    Maximum  width  ranging  from  1  to  4  nun.    Midrib 
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3343— l»—Proc.N.M.  vol.64 ^10 


Digitized  by  VjOOQ'IC 

1 


180  PROOEEDINOa  OF  THE  NATIONAL  MUSEUM.  vol.  54. 

^  — — . — 

ihin,  scarcely  distinguisable  from  a  secondary  which  diverges  from 
it  at  an  acute  angle  at  the  base  and  sweeps  upward  nearly  to  the  tip 
where  it  becomes  lost  in  the  tertiary  areolation  made  up  of  acute 
proximal  forks  and  distal  camptodrome  arches. 

This  pecuhar  species  is  abundant  at  Potosi  and  it  appears  to  be 
identical  with  the  single  leaflet  imperfectly  figured  by  Engelhardt, 
In  one  case  a  pair  of  terminal  leaflets  are  preserved  in  attachment, 
showing  that  the  leaves  were  even  pinnate.  The  majority  of  the 
leaflets  approach  the  mayimum  of  size  and  often  fail  to  show  the 
characteristic  venation,  which  I  assume  was  the  case  in  the  leaflet 
figured  by  Engelhardt.  This  venation  is  characteristic  of  certain 
modem  species  of  Acacia  and  CdMandra  and  resembles  modem 
species  like  Acacia  Roemerianay  Acacia  fa^dculcUa  Kunth  ^  of  Brazil 
or  Acacia  cmssifolia  A.  Gray  of  Mexico. 

Plesiotype.— Cat.  No.  35087  to  35089,  U.S.N.M. 

ACACU  TENUIFOLU  Engeihiwdt. 

Acacia  tenuifolia  Enoblhardt,  Sitz,  Naturw.  Geeell.  lais  in  Dresden,  1894,  Abh.  1 
p.  U,  pi.  1,  figs.  45,  46. 

Description. — ^Leaflets  small,  sessile^  oblong  lanceolate,  nearly  equi- 
lateraly  equally  acutely  pointed  at  both  ends.  Margins  entire. 
Length,  1  to  1.25  cm.  Maximum  width,  in  the  middle  part  of  the 
leaflet,  4  to  5  mm.  Midrib  thin,  straight.  Secondaries  about  five 
thin  camptodrome  pairs. 

This  species  is  only  doubtfully  represented  in  the  present  collec- 
tions. It  is  compared  by  Engelhardt  with  the  existing  Acacia 
pediceBaUi  Bentham  of  eastern  Bolivia  and  Brazil. 

Genus  INGA  Wllldenow. 

INGA  OCHSBNTOSI  EaCBlharit. 

Platel5,  fig.  19. 

Inga  ochseniusi  Enoblhabdt,  Sitz.  Nature.  Gesell.  Isis  in  Dresden,  1894,  Abh.  1, 
p.  11,  pi.  1,  figs.  39,  40. 

Description. — ^Leaflets  small,  sessile,  inequilateral,  elliptical  in  out- 
line, nearly  equally  roimded  at  both  ends,  but  the  base  much  more 
inequilateral  than  the  apex.  Margins  entire.  Texture  coriaceous. 
Length,  about  11  mm.  Maximum  width,  about  5  mm.  Midrib 
stout,  curved.  Secondaries  thin,  numerous,  camptodrome;  those  on 
the  narrower  side  of  the  leaflet  more  ascending  and  forming  a  more 
acute  angle  with  the  midrib  than  those  on  the  broader  side. 

This  species  was  described  by  Engelhardt  and  has  not  been  recog- 
nized in  the  other  collections  from  Potosi.  It  was  compared  with 
the  existing  PitJiecolohium  diversifolium  Bentham,  Inga  flaleUiformis 

*  This  spedes  is  asuaUy  Imown  as  Jf<mo«a/a*cietifotoy  Bentham  having  tm^^ 
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Martins,  and  Inga  halnchetiana  Bentham,  and  is  closest  to  the  last, 
a  Brazilian  species. 

The  genus  Inga  contains  a  considerable  number  of  fossil  species 
and  is  found  as  early  as  the  Upper  Cretaceous  in  North  America. 
There  are  several  well-marked  forms  in  the  lower  Eocene  of  the  Mi-s 
sissippi  embayment  region.  The  existing  species,  upward  of  200 
in  number,  are  confined  to  the  American  Tropics  and  reach  their 
maximum  of  abundance  and  variation  in  the  Brazilian  region  where 
about  ri6  species  are  already  known.  Tropical  Peru  ranks  next  in 
number  of  species  with  about  30.  All  of  the  five  sections  of  the 
genus  are  represented  in  the  existing  flora  of  Bolivia  with  a  total  of 
12  known  species,  all  of  which,  so  far  as  I  know,  being  confined  to 
eastern  Bolivia. 

Genas  PrTHECOLOBIUM  Martins. 


PrrHECOLOBICM  BRITTONIANUM,  mw  i 

Plate  15,  fig.  20. 

Cania  ehryaocarpoides  Britton,  Trans.  Amer.  Inst.  Min.  Eng.,  1893,  fig.  36  (not 
figs.  29-36,  37). 

Description. — ^Leaflets  sessile,  inequilateral,  elliptical  in  general 
outline,  with  an  emarginate  tip  and  an  inequilateral  base  which  is 
straight  on  one  side  and  full -and  roxinded  on  the  other.  Length 
about  1.6  cm.  Maximiun  width,  about  midway  between  the  apex 
and  the  base,  about  11.5  mm.  Margins  entire,  full.  Texture  cori- 
aceous. Midrib  stout,  curved,  prominent  on  the  lower  siurface  of  the 
leaflet.  Secondaries  numerous,  subparrallel,  comptodrome.  Ter- 
tiaries  obsolete. 

This  species  is  based  on  leaflets  collected  by  Wendt  and  ques- 
tionably referred  by  Britton  to  Cassia  chrysoearpoides  of  Engelhardt* 
to  which  they  are  not  related.  It  \s  the  second  species  of  Pitheco- 
hbium  to  be  recorded  from  Potosi  and  is  based  upon  more  complete 
material  than  Pithecolobium  tertiarium  Engelhardt.'  The  fossil  forms 
that  have  been  referred  to  this  genus  are  few  in  number,  and  include, 
in  addition  to  the  species  already  cited,  two  well-marked  species  from 
the  lower  Ek)cene  and  one  from  the  lower  Oligocene  of  the  Mississippi 
embayment  and  a  fourth  species  from  the  Tertiary  of  Colombia.  The 
present  Potosi  species  is  very  similar  to  Pithecolobium  oligocaenum 
Berry  *  from  the  lower  Oligocene  of  Louisiana. 

The  genus  comprises  considerably  over  100  existing  species,  many 
of  which  are  large  trees  and  found  in  all  tropical  countries.  Three- 
fourths  of  the  species  are  confined  to  America,  where  they  range  from 
the  West  Indies  and  Central  America  to  southern  Brazil.    Among 

lEneelhardt,  H.,  Sits.  Natnrf.  Geseil.  Isis  in  Dresden,  1887,  Abh.  4,  p.  37,  fig.  15. 
■  Idfln.,  UM,  Abh.  1,  p.  12. 

ft  B.  W^  U.  8.  OmI.  Burv«y  Prof.  Paper  98M,  1916  p.  239,  pi.  65,  flg.  10 
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the  forms  that  I  have  seen  PUhecohhium  dulce  Bentham  of  the  West 
.Indies  and  northern  South  America,  may  be  mentioned  as  a  closely 
similar  form  to  PUhecohhium  brittonianum.  In  Bolivia  the  genus  is, 
80  far  as  I  know,  found  only  east  of  the  Andes  in  eastern  Bolivia,  where 
the  flora  is  essentially  similar  to  that  of  the  Amazon  basin.  P. 
scalare,  P.  saman,  and  P.  sophoricarpum  are  found  along  the  banks  of 
the  Rio  Piral,  Rio  Yapacani,  and  Rio  Grande;  P.  scdlare  and  P. 
sophoricarpum  occur  in  the  broken  growth  on  the  savannas  of  Santa 
Cruz  and  the  last  named  is  a  member  of  the  subandean  woods  that 
clothe  the  eastern  slopes  of  the  ''Cordillera  Real." 
flofo<t/p€.— €at.  No.  35140,  U.S.N.M. 

PTTHBCOLOBIUM  TEBTIARIUM  Ei^ellMrdt. 

Piihecolohiutn  tertiarium  Enoelhardt,  Sitz.  Naturw.  Gesell.  Job  in  Dresden, 
1894,  Abh.  1,  p.  12,  pi.  1,  fig.  33. 

Description. — Leaflets  rhombic  with  truncated  inequilateral  apex 
and  an  imknown  base.  Mai^ins  entire.  Texture  coriaceous.  Some- 
what larger  than  PUhecoloHum  briMonianum  Berry  and  with  a  char^ 
acteristic  Pithecolohium  venation. 

This  species  was  based  upon  a  single  fragmentary  specimen  and 
b  not  contained  in  the  present  collections,  and  thus  may  be  regarded 
as  of  rare  occurrence  in  the  Pliocene  flora  of  Potosi.  It  was  com- 
pared by  its  describer  with  the  existing  Pithecolohium  trapenfdlium 
Bentham  of  Colombia,  Gidana,  and  Brazil. 

GenoB  MIMOSA  LinnaeiiB. 

BOMOSA  ARCUATIFOLU  EngeOumlt. 

Plate  15,  fig.  21. 

Mimow  areuatifoiia  Engslhardt,  Sits.  Naturw.  Geaell.  Isifl  in  Brepden,  1894, 
Abh.  1,  p.  10,  pi.  1,  figs.  52-54. 

Description. — ^Leaflets  small,  sessile,  linear-lanc^ate,  arcuate, 
inequilateral,  with  a  bluntly  pointed  apex  and  base,  the  latter 
slightly  wider  than  the  apex.  Margins  entire.  Texture  subcori- 
aceous.  Length,  3  to  4  mm.  Maximum  width,  in  the  middle  part 
of  the  leaflet,  about  1  mm.  Venation  obsolete  except  for  the  thin 
arcuate  midrib. 

This  species  is  fairly  abundant  at  Potosi  and  occurs  also  at  Corocoro. 
It  is  distingruished  with  diificulty  from  the  smaller  leaflets  of  the  more 
abundant  Oalliandra  ohliqua,  with  which  Engelhardt  in  all  probabil- 
ity confused  it.  The  present  species  is,  however,  less  linear,  some- 
what more  slender  and  arcuate,  with  a  less  oblique  base,  and  lacks 
the  three  primaries  of  Oalliandra  ohliqua.  According  to  Engelhardt 
it  is  very  similar  to  the  existing  Mimosa  invisa  Martins,  which  ranges 
from  southern  Mexico  and  the  West  Indies  to  Brazil,  or  Mimosa 
lupulina  Bentham  of  the  last  region.    It  may  also  be  compared  with 
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Mmosa  microcephdla  Bonpland  and  with  Mimosa  pectinata  Kuntli. 
It  has  also  less  aptly  beon  compared  with  the  existing  ParJcinsonia 
aadeata  Linnaeus. 
Plesiotype—Cskt.  No.  35090,  U.S.N.M. 

MIMOSA  MONTANOIDES  Eafeiluiidt. 

Mimoaa  montanoides  Ekgelhardt,  Sitz.  Naturw.  Gescll.  Isis  in  Dresden,  1894, 
Abh.  1,  p.  10,  pi.  1,  fig.  C4. 

Description. — ^Leaves  small,  even  pinnate.    Leaflets  tiny,  obovate, 
entire,  2  to  3  mm.  in  length  by  0.5  to  1.5  mm.  in  maximum  width, 


This  somewhat  rare  form  was  described  by  Engelhardt  and  is 
apparently  absent  in  the  other  coUections  from  Potosi.  It  is  of  some- 
what doubtful  botanical  affinity,  but  is  compared  by  its  describer 
with  the  existing  Peruvian  species,  Mimosa  moiUana  Humboldtj 
Bonpland,  and  Kuntn. 

Gemu  MIMOSITES  Bowerbank. 

BOMOarrKS  KNGBLHARDTI,  b«w  aame. 

Plate  15,  fig.  22. 

UmiMiM  ItMarii  Enoblhardt,  Sitz.  Naturw.  Gesell.  Isis  m  Dresden,  1894, 
Abh.  1,  p.  13,  pi.  1,  figs.  21,  35  (not  M.  linear\foliu$  Lesquereux,  ISTS^" 
M.  Umotu  Enowlton,  1898). 

Deamption. — ^Leaflets    sessile,  linear-lanceolate,   slightly   inequi- 
lateral, with  an  acuminate-cuspidate  tip  and  an  acuminate  base. 
Jfai^gios  entire.    Texture  coriaceous.    Length,  12  to  15  mm.     Maxi- 
mum width,  2  to  3  mm.    Midrib  relatively  stout.    Secondaries 
obsolete  by  immersion. 

The  name  of  this  species  appears  to  be  preoccupied  by  the  Mmo- 
sUes  linearifolius  of  Lesquereux  ^  from  the  Oreen  River  Eocene  of . 
Wyoming  which  Knowlton  '  amended  to  Mvmosiies  linearis  in  1898. 
While  Engelhardt  named  his  form  in  1894,  it  seems  desirable  to  rename 
it  in  order  to  avoid  confusion,  and  I  therefore  take  the  liberty  of 
calling  it  engethardti  as  a  slight  token  of  esteem  for  the  labors  of  M. 
Engelhardt. 

This  species  is  abundant  at  Potosi,  always  in  the  form  of  detached 
leaflets,  and  it  occurs  sparingly  at  CorocToro.  It  is  very  similar  and 
liable  to  be  confused  with  other  leguminous  leaflets  found  at  Potosi — 
namely,  Aca/Aa  uninervifolia  Engelhardt,  Machaerium  eriocarpoides 
Engelhardt,  and  Enterolobium  grandifolium  Engelhardt.  The  first 
is  more  narrowly  elongate  and  lanceolate,  with  more  prominent 
camptodrome  secondaries.  The  second  is  relatively  shorter  and 
wider,  petiolulate,  more  lanceolate,  and  with  more  prominent  sec- 
ondaries. The  third  is  larger,  more  inequilateral  and  more  lanceolate. 
Plesiotypes.—CsLt.  No.  35091,  U.S.N.M. 


>  Lasquerenx,  L.,  Tertiary  Flora,  1878,  p.  800,  pi.  SO,  fig.  7. 
«  Knowlton,  F.  H.,  BoU.  153  U.  8.  Oeol.  Survey,  1896,  p.  144. 
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Genus  CALLIANDRA  Bentham. 

CALUANDBA  OBUQUA  Engelliaidt. 

Plate  15,  figB.  23-29. 

Cdlliandra  oblique  Enqelhabdt,  Sitz.  Naturw.  Gesell.  Isis  in  Dresden,  1894,  Abh. 
1,  p.  15,  pi.  1,  fig.  65. 

Description. — Leaflets  small;  variable  in  size,  oblong  in  outline, 
sessile  or  subsessile,  acutely  pointed,  with  a  very  inequilateral, 
obliquely  truncate,  or  subcordate  base.  Margins  entire.  Texture 
coriaceous.  Length  ranging  from  7  to  28  mm. ;  width  ranging  from 
2  to  8  mm.  Venation  consisting  of  usually  three  primaries  diverging 
from  the  base,  sometimes  with  subordinate  veins  from  the  base,  con- 
nected by  circles  toward  the  tip  and  connected  by  cross  veinlets.  A 
fragment  of  a  leaf  shows  three  pairs  of  opposite  leaflets. 

The  leaflets  of  this  species  are  the  most  abimdant  forms  found  at 
Potosi,  and  each  parting  of  the  tuffs  is  strewn  with  them.  They  are 
variable  in  size,  and  unless  the  venation  can  be  seen  are  indistinguish- 
able from  the  leaflets  of  Mimosa  arcuatifolia  Engelhardt;  in  fact, 
Engelhardt  figured  but  a  single  leaflet  of  CaUiandra  ohliqua,  which  is 
near  its  maximum  size,  and  he  probably  confused  the  smaller  leaflets 
with  Mimosa  arcuaiifolia. 

The  venation  is  typical  of  CaUiandra^  but  is  also  shared  by  some 
species  of  Acacia.  The  present  species  is  said  by  Engelhardt  to  be 
practically  identical  with  the  existing  CaUiandra  macrocephala 
Bentham,  of  Brazil.  It  is  also  identical  with  an  unnamed  CaUiandra 
figured  by  Schenk.^  It  may  also  be  compared  with  the  existing 
CaUiandra  pa/rvifiora  Bentham. 

The  modem  species  of  CaUiandra  comprise  over  a  hundred  shrube 
and  small  trees  of  tropical  and  subtropical  America,  with  a  few  out* 
lying  species  in  farther  India,  Ceylon,  and  Madagascar.  The  genus 
is  well  represented  in  eastern  Bolivia,  and  some  species  extend  west- 
ward to  the  subandean  zone  of  the  eastern  slopes,  but  so  far  as  I 
know  none  occur  in  or  west  of  the  Cordillera  Real  or  eastern  Andes. 

Plesiotypes.—CB^t.  No.  35128-35134,  U.S.N.M. 

CALUANDRA  OYATIFOLU  Enf elluudt. 

CaUiandra  ovatifolia  Engelhardt,  Sitz.  Naturw.  Geaell.  Isis  in  Dreeden,  1894, 
Abh.  1,  p.  12,  pi.  1,  fig.  56. 

Description. — ^Leaflets  inequilateral,  sessile,  orbicular  or  broadly 
elliptical  in  outline,  not  much  longer  than  wide.  Apex  more  nearly 
equilateral  than  the  base.  Margins  entire.  Texture  coriaceous. 
Midrib  stout,  curved.  Secondaries  numerous,  thin,  subparalleli 
diveiging  from  the  midrib  at  wide  angles. 

1  PaUMophytologie,  1800»  p.  003,  fig.  t. 
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This  species,  of  somewhat  doubtfnl  validity,  is  not  represented  in 
the  present  collection.  It  was  compared  by  Engelhardt  with  the  exist- 
ing Brazilian  species  CaUiandra  leptopoda  Bentham. 

Genus  ENTEROLOBIUM  Marttos. 

ENTEBOLOBIUM  GRANDIFOUUM  EngeOumlt. 

Plate  15,  fig.  30. 

EfUerolobium  gfrandifoUum  Enoblhardt,  8itz.  Nature.  Gesell.  itas  in  Dresden, 
1894,  Abh.  1,  p.  12,  pi.  1,  fig.  60. 

DescrifHon, — ^Leaflets  sessile,  falcate-lanceolate  in  outline,  with  a 
shoitly  acuminate  inequilateral  tip  and  a  bluntly  pointed  very  inequi- 
lateral base.  Margins  entire.  Textiure  subcoriaceous.  Length  about 
1.6  cm.  Maximimi  width,  midway  between  the  apex  and  the  base, 
about  4  nmi.,  one-fourth  on  one  side  of  the  midrib  and  three-fourths 
on  the  opposite  side.  Midrib  modiumly  stout,  curved.  Secondaries 
mostfy  obsolete  by  immersion,  a  few  subparaUel  with  the  lower 
lateral  margins  and  camptodrome  are  made  out  with  difficulty. 

The  present  species  is  not  common  in  the  collections.  It  is  very 
sunilar  to  the  existing  Enterohbium  timbowa  Martins,  a  Brazilian 
species  ranging  northward  to  the  West  Indies,  and  recorded  by  Her- 
zog^  from  the  hill  coimtry  of  Velasco,  in  eastern  Bolivia.  The  genus 
is  a  small  one  closely  related  to  Inga  and  PilJiecolobium,  with  about 
half  a  dozen  known  existing  species  of  trees  with  even  pinnate  small 
leaves,  confined  to  tropical  America  and  found  from  the  West  Indies 
and  Central  America  to  Brazil.  Except  for  the  two  species  recorded 
from  Potosi  it  is  unknown  in  the  fossil  state. 

EnUrolohiufn  grandifolium  is  readily  distingoished  from  the  associ- 
ated small,  falcate,  slightly  petiolulate,  Enterolohiutn  pcarvifoUum.  It 
is  somewhat  Mke  the  broader  forms  referred  by  Engelhardt  to  Acacia 
ufdnervifclia  as  well  as  similar  to  Mimosiiea  engdhardti  Berry  and 
Hachaerium  eriocarpoides  Engelhardt.  It  is,  however,  somewhat 
larger  than  these,  falcate  and  much  more  inequilateral. 

ENTEROLOBIUM  PARVIFOUUM  BitfellMrdt. 

Plate  16,  fig.  31. 

Ent€roU)lnum  parvtfolium  Enoslhardt,  Sitz.  Naturw.  Qeoell.  lais  in  Dresden, 
1894,  Abh.  1,  p.  12,  pi.  1,  fig.  61. 

DescriptUm. — Leaflets  slightly  petiolulate,  linear  falcate,  inequi- 
lateraL  Apex  bluntly  pointed  to  slightly  cuspidate,  slightly  mequi- 
lateraL  Base  inequilaterally  pointed.  Margins  entire.  Texture 
COTiaceous.  Length  ranging  from  1  to  1.5  cm.  Maximum  width,  in 
Uie  middle  part  of  the  leaflet,  about  2.5  mm.  Midrib  stout,  curved. 
Secondaries  obsolete,  a  few  camptodrome  ones  diverging  at  wide  angles 
occaaionally  seen. 

)H«no&  Tb.,  PflamaofoniiatioiMO  Oil  Bollvlis,  Bncten  BoC.  Jthrb.,  loL  44, 1910.^  , 
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This  species,  represented  by  several  specimens  from  Potosi,  b 
much  smaller,  more  falcate,  and  relatively  more  slender  than  the 
associated  Enterolobium  grandifolium  Engdhardt.  Among  the  asso- 
ciated forms  it  approaches  closest  to  Macluierium  eriocarpoides  Engel- 
hardt,  in  which,  however,  the  leaflets  are  straighter,  relatively  wider, 
lanceolate  instead  of  linear,  the  petiolule  is  longer,  and  the  second- 
aries are  less  obsolete  and  more  ascending. 

Enterolobium  parrnfolium  may  be  compared  with  the  existing 
Enterolobium  schomburghii  Bentham,  which  ranges  from  Panama  to 
Brazil,  and  which  it  greatly  resembles.  I  have  figured  an  exces- 
sively falcate  leaflet,  the  majority  are  less  falcate  and  more  like  the 
specimen  figured  by  Engelhardt.^ 

Plesiotype.— Chi.  No.  35093,  U.S.N.M. 

Family  CAESALPINIACEAE. 
Genus  CASSIA  LfamaeiiB. 

CASSU  SINGEWALDI.  new  ^pMies. 

Plate  15,  figs.  32-34. 

Casna  chry$ocarpaide$  BRnroN  (not  Engelhardt),  Trans.  Amer.  Inst.  lOning^ 
Eng.,  vol.  21, 1893,  p.  252  (part),  figs.  30-33  (not  figs.  29,  34,  35). 

Description. — ^Leaflets  obovate  to  elliptical  in  outline  with  a 
broadly  rounded  equilateral  or  nearly  equilateral  tip  and  a  markedly 
inequilateral  base,  which  b  somewhat  variable  in  outline.  In  some 
leaflets  one  margin  narrows  almost  straightly,  while  the  other  is 
broadly  rounded;  in  others  both  margins  are  full  and  that  on  one 
side  resembles  half  of  the  base  of  a  cordate  leaflet:  and  every  gradation 
between  these  two  extremes  are  present.  Margins  entire,  generaUy 
slightly  undulate.  The  leaf  substance  is  not  thick,  but  the  leaflets 
appear  stiff  and  subcoriaceous  in  texture.  A  short  expanded  peti* 
olule  is  present  in  some  of  the  leaflets  that  it  has  not  been  fotmd  pos-» 
sible  to  differentiate  from  this  species  by  means  of  any  other  char- 
acters,  but  the  majority  are  sessile  witii  an  expanded  base  of  the 
midrib. 

Length  ranging  from  3.3  to  3.5  cm.  Maximum  width,  at  or  above 
the  middle,  ranging  from  1.4  to  1.75  cm.  Midrib  stout,  prominent 
on  the  imderside  of  the  leaflet.  Secondaries  relatively  stout;  about 
12  pairs  diverge  from  the  midrib  at  angles  of  from  40  to  70**,  being 
more  ascending  in  the  narrower  more  obovate  leaflets,  and  less  ascend^ 
ing  in  the  elliptical  leaflets  or  in  the  fuller  side  of  the  leaflets.  The 
secondaries  are  approximately  evenly  spaced  and  subparallel:  they 
are  for  the  most  part  rather  straight  in  their  courses  and  are  campto- 
drome  in  tiie  marginal  region.  The  tertiaries  are  thin,  but  wel> 
marked,  as  shown  iiT  the  figures,  forming  an  open  polygonal  or  often 

>  Bite.  Natonr.  GtseU.  Iiis  in  Drndto,  18M,  Abh.  1,  p.  12,  pi.  1,  fig.  61. 
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nearly  rectangular  areolation.  The  leaflets  have  the  appearance  of 
having  had  a  glaucous  surf  ace,  but  this  may  be  due  to  their  preser- 
vation. 

This  species  b  based  upon  material  collected  by  Singewald  and 
Miller  and  on  certain  of  the  leaflets  figured  by  Britton  and  referred 
to  Cassia  chrysocarpaides  Engelhardt.  Of  the  latter  the  form  with 
a  pctiolule  rofigured  in  the  present  connection  may  be  of  another 
species,  but  is  otherwise  indistinguishable.  Cassia  chrysocarpaides 
Engelhardt  is  relatively  much  shorter  and  broader  with  a  more  pointed 
tip  and  with  thinner  and  more  curved  secondaries. 

It  is  named  for  Dr.  J.  T.  Singewald,  jr.,  of  the  Johns  Hopkins 
University. 

Cotype.—CsX.  No.  35092  U.S.N.M. 

CASSU  BIGmuUFOLU-  Bnfellumlt. 

Plate  16,  ^.  1. 

Coma  rigidulifolia  Enoblhabdt,    Sitz.    Naturw.   Gesell.   IcdB  in    Dresden, 
1894,  Abh.  1,  p.  10,  pi.  1,  ^,  34. 

Description* — ^Leaflets  sessilei  but  slightly  Inequilateral,  obovate 
in  outline,  with  a  retuse  apex  and  a  cuneate  base.  Margins  entirej 
full  and  evenly  roimded.  Texture  coriaceous.  Length  about  2.5 
cm.  Maximum  width,  midway  between  the  apex  and  the  base,  about 
1  cm.  Midrib  stout  and  straight,  prominent.  Secondaries  widely 
ap&ced,  stout,  about  six  pairs  diverge  from  the  midrib  at  wide  angles 
of  about  55  to  60^,  pursue  a  nearly  straight  course  two-thirds  of  the 
distance  to  the  margin  and  then  arch  upward  in  a  broad  campto- 
drome  loop.    Tertiaries  mostly  obsolete. 

This  species  was  compared  by  Engelhardt  with  the  existing  Cassia 
mucronaia  Sprengel  of  Brazil,  and  it  is  also  much  like  various  fossil 
species  referred  to  Cassia.  On  the  other  hand  it  is  much  like  various 
existing  and  fossil  species  referred  to  Dalbergia,  Gastrolobium,  etc. 

CASSU  OBSCURA  EngelhardC 

Cattia  ohMCUTa  Enoelhabdt,  Sitz.  Naturw.  Gesell.  lais  in  Dresden,  1894,  Abh.  1, 
p.  10,  pi.  1,  fig.  50. 

Description. — ^Leaflets  small,  sessile,  oval  in  form,  with  entire  mar- 
gins. Length,  6  mm.  Maximimi  width,  at  or  below  the  middle, 
about  5  mm.  Apex  roimded.  Base  obliquely  inequilateral.  Midrib 
straight.    Secondaries,  4  or  5  camptodrome  pairs. 

This  obscure  form  is  evidently  leguminous,  but  its  affinity  with 
Cassia  is  uncertain.  It  is  not  represented  in  the  present  collection, 
nor  in  that  studied  by  Britton.  It  was  compared  by  Engelhardt  with 
the  existing  Cassia  rotundifolia  Persoon,  a  widespread  form  in  tropi- 
cal America  which  ranges  from  Mexico  and  the  West  Indies  to  Brazil. 
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CASSU  WENDTn  BrittoB. 

Plate  16,  figs.  2-4. 

Casna  wendHi  Britton,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21, 1893,  p.  254,  figs. 
52-58, 1893. 

Description, — ^Leaflets  slightly  petiolulate,  small,  variable,  oblong- 
elliptical  and  inequilateral  in  outline,  broadly  rounded  or  obtusely 
pointed  and  nearly  equilateral  at  the  apex,  cuneate  and  generally 
inequilateral  at  the  base.  Margins  entire.  Texture  subcoriaceous. 
Length,  ranging  from  1  to  2  cm.  Maximum  width,  at  or  below  the 
middle,  ranging  from  5  to  7  mm.  Petiolule  short,  less  than  1  mm.  in 
length.  Midrib  slender.  Secondaries  thin,  nmnerous,  about  10 
regularly  spaced,  camptodrome  pairs. 

This  species  is  readily  distinguishable  from  the  other  species  of 
Cassia  described  from  Potosi.  It  is,  however,  liable  to  be  confused 
with  Drepanocaryus  franckei  described*  by  Engelhardt  from  this  de- 
posit, and  it  is  not  certain  that  the  two  are  distinct.  The  latter  is, 
however,  more  nearly  eUiptical  and  equilateral,  with  a  more  evenly 
rounded  apex  and  base,  and  is  sessile  instead  of  petiolulate.  The 
present  species  is  close  to  various  fossil  and  existing  species  of  Cassia, 
(hesalpinia,  etc. 

Plesiotypes.—C^i.  Nos.  36094,  36095,  36096,  U.S.N.M. 

CASSU  MEMBRANACEA  EngelhArdt. 

Plate  16,  figs.  5,  6. 

Cawia  memhranacea  Engelhardt,  Sitz.  Naturw.  Gresell.  Isis  in  Dresden,  1894, 

Abh.  1,  p.  9,  pi.  1,  fig.  31,  32. 
Cassia  lifftutrinoides  Britton  (not  Engelhardt),  Trans.  Amer.  Inst.  Min.  £!ng., 

vol.  21,  1893,  figs.  46-48  (not  figs.  21-27). 

Description. — ^Leaflets  sessile,  ovate  in  outline,  generally  but 
slightly  inequilateral,  bluntly  pointed  at  both  ends.  Margins  entire, 
generally  full  and  equally  rounded.  Substance  thin.  Length  rang- 
ing from  2.7  to  4  cm.  Maximum  width,  generally  midway  between 
the  apex  and  the  base,  ranging  from  1  to  1.6  cm.  Midrib  stout,  prom- 
inent. Secondaries  thin,  8  to  10  pairs  diverge  from  the  midrib  at 
angles  of  45°  or  less  and  form  a  diminishing  series  of  camptodrome 
arches  subparallel  with  the  lateral  margins.  Tertiaries  thin,  more  or 
less  percurrent  and  intermediates  crossing  to  form  a  more  or  less 
quadirangular  open  areolation.  A  large  leaflet  is  figured,  which  is 
abuormally  inequilateral  and  widest  above  the  middle. 

The  present  species  is  not  abimdant  in  the  collections.  It  was  com- 
pared by  Engelhardt  ^  with  the  existing  PeUophorum  vogdianium  Ben- 
tham  of  Brazil.  Among  the  Potosi  forms  of  Cassia  it  is  closest  to 
Cassia  chrysocarpoides  Engelhardt,  differing  in  its  more  narrowly 

I  Bits.  Naturw.  GoeU.  Isis  in  Drasden,  1804,  Abh.  1,  p.  9. 
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elongated  form  and  more  pointed  apex  and  base.    It  differs  from 
DaJhergia  chariacea  Engelhardt  and  SweeUa  tertiaria  Engelhardt  in 
the  same  particulars,  and  there  are  minor  differences  in  the  venation. 
Plesiotype,—Cei,U  No.  35097,  U.S.N.M, 


CASSIA  LIGUSTBINAFOBMIS,  new  i 

Plate  16,  figs.  7,  8. 

Caswi  ligustrinoides  Engelhardt,  Sitz.  Naturw.  Gesell.  Isis  in  Dresden,  1887, 
Abh.  5,  p.  37,  pi.  1,  fig.  16;  1894,  Abh.  1,  p.  10,  pi.  1,  fig.  27.~BRnTON, 
Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21, 1893,  p.  252,  figs.  21,  22,  24,  26,  46-48, 
63  (?),  not  figs.  23,  26,  27,  1893;  (not  Schrank,  Denks.  Akad.  Muench.,  vol. 
6, 1816,  p.  179. 

Description. — ^Leaflets  sessile,  inequilateral,  lanceolate  in  outline/ 
with  a  pointed  nearly  equilateral  tip  and  a  slightly  blunter  pointed, 
inequilateral  base.  Margins  entire,  evenly  rounded.  Texture  sub- 
coriaceous.  Length  ranging  from  3.5  to  5.5  cm.  Maximum  width, 
midway  between  the  apex  and  the  base,  ranging  from  9  mm.  to  1.5  cm. 
Midrib  mediumly  stout,  generally  curved,  not  especially  prominent. 
Secondaries  thin  but  prominent,  numerous;  about  10  opposite  to 
alternate  pairs  diverge  from  the  midrib  at  angles  averaging  about  45® 
and  are  camptodrome.    Tertiaries  thin  but  well  marked. 

This  is  a  common  and  characteristic  form  in  the  Potosi  collections 

much  like  numerous  previously  described  fossil  species  and  many 

still  existing  species  of  this  large  genus,  especially  the  existing  Cassia 

Uffustrina  Linnaeus  after  which  it  was  named.     It  is  also  found  at 

Corocoro.    Britton  has  referred  several  forms  to  this  species  which 

fall  beyond  its  limits  of  variation,  and  this  is  especially  true  of  the 

small  petiolate  leaves  shown  in  his  figures  26  and  27.     Engelhardt's 

name  is  preoccupied  by  Schrank,  1816.     Cassia  is  abundant  and 

varied  at  Potosi  being  represented  by  no  less  than  10  species.  Cassia 

chrysoearpoides  Engelhardt  is  much  shorter  and  wider,  Cassia  cris- 

taides  Engelhardt  is  a  much  smaller  spatulate  form.  Cassia  wendtii 

Britton  i^  very  much  smaller  and  oblong  elliptical  in  form,  Cassia 

singeuxddi  Berry  is  a  broadly  elliptical  form.     Cassia  rigidulifolia 

Engelhardt  is  a  large  retuse  form,  Cassia  ohscura  Engelhardt  is  a  very 

small  obscure  form,  and  Cassia  memhranacea  is  very  similar  to  the 

present  species,  but  with  slightly  wider  thinner  leaves  with  more 

numerous  secondaries. 

Plesiotypes.—CeLt.  Nos.  35135,  36136,  U.S.N.M. 


CASSU  COLTRVOLUFOBM IS,  mw  i 

Plate  16,  fig.  0. 

Description. — ^Leaves  bifoliate.  Leaflets  inequilateral  obovate, 
coriaceous,  with  a  widely  roimded  apex  and  a  gradually  narrowed 
sessile  base.  Margins  entire.  Texture  coriaceous.  Length  about 
1  cm.  Maximum  width,  above  the  middle,  about  4  to  5  mm.  The 
upper  margin  is  nearly  straight,  the  outer  margin  is  full  and  rounded. 
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Venation  thin;  several  fine  primaries  diverge  from  the  base  at  acute 
angles  and  take  a  subparallel  course,  forking  at  intervals  and  fre- 
quently inosculating  to  form  narrow  elongate  meshes  that  give  the 
leaflet  the  appearance  of  close  set  parallel  veins,  ultimate  loops  camp- 
todrome  along  the  margin. 

This  handsome  and  well-marked  species  is  scarcely  to  be  disting- 
uished from  the  existing  Cdssia  cuUrifolia  Humboldt,  Bonpland,  and 
Kunth  of  the  northern  South  American  Tropics,  differing  merely  in 
the  character  of  the  base,  which  is  narrowly  cuneate  instead  of  equil- 
ateral. It  may  also  be  compared  with  the  existing  Cassia  bifoliohia 
with  which  the  differences  are  more  obvious.  It  is  also  very  similar 
to  the  existing  Aca4^  crassifolia  A.  Gray,  but  smaller  and  less 
expanded. 

Holotype.—CB.%.  No.  35098,  U.S.N.M. 

CASSIA  CSISTOIDE8  BngfllhMdt. 

Plate  16,  figs.  10, 11. 

CaMtamttoi<2M£NOBLHARDT,Sitz.Nat\u*w.6esell.l8iBin  Dresden,  1887,  Abh.  5, 
p.  37,  pi.  1,  fig.  13. — BRnroN,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21,  1893; 
p.  252,  figs.  40-43  (not  fig.  44). 

Description. — ^Leaflets  sessile,  but  slightly  inequilateral,  elongate 
obovate  in  outline,  with  a  broadly  rounded  or  slightly  emarginate 
apex  and  a  cuneate  base.  Margins  entire.  Texture  subcoriaceotis. 
Length  ranging  from  2.5  to  3  cm.  Maximum  width,  in  the  middle 
part  of  the  leaflet,  ranging  from  8  to  11  mm.  Midrib  stout  and 
prominent.  Secondaries  thin,  numerous,  ascending,  camptodrome; 
eight  or  nine  subopposite  to  alternate  pairs  diverge  from  the  midrib 
at  regular  intervals  at  angles  of  about  45^  and  sweep  upward  sub- 
parallel. 

This  species  is  comparable  with  the  existing  Cassia  crista  Jacquin 
which  ranges  from  the  West  Indies  and  Central  America  to  Brazil. 
Except  for  the  truncated  or  emarginate  apex  it  is  much  like  the 
associated  CasmL  wendtii  Britton.  It  belongs  to  the  same  group 
of  leaflets  as  Cassia  ligustrinaformis  Berry,  Cassia  singewaUi 
Berry,  Cassia  membranacea  Engelhardt  and  Cassia  chrysocarpoidea 
Engelhardt.  The  emarginate  forms  are  much  like  the  retuse  Cassia 
rigidulifolia  Engelhardt  in  outline  but  differ  strikingly  in  venation. 
It  is  also  much  like  Platypodium  potosianum  Engelhardt  in  form, 
but  larger  and  sessile  instead  of  petiolulate. 

CASSU  CHRYSOCARPOIDES  Engflllwfdt. 

Plate  16,  figs.  12, 13. 
Cassia chrydocarpcndesEsQEjjBARmfSitz.^Biurw,  Gesell.  Isis  in  Dresden,  1887, 
Abh.  5,  p.  37,  pi.  1,  fig.  15;  1894,  Abh.  1,  p.  9,  pi.  1,  fig.  30.— Brttton,  Trans. 
Amer.  Inst.  Min.  Eng.,  vol.  21,  1893,  p.  252,  figs.  29,  34,  35  (not  figs.  30-33). 

Description. — ^Leaflets  sessile  or  short  petiolulate,  slightly  oval  or 
ovate  in  form,  the  two  ends  nearly  equally  rounded,  the  apox  slightly 
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more  SO  and  at  times  the  lamina  is  slightly  narrowed  distad.  Margins 
entire,  full  and  evenly  rounded,  the  lamina  on  one  side  about  1  mm. 
wider  than  on  the  opposite  side.  Texture  subcoriaceous.  Length 
about  2.8  cm.  Maximum  width,  midway  between  the  apex  and  the 
base,  about  1.6  cm.  Petiolule  when  present  stout,  about  1.5  mm. 
long.  Midrib  rather  stout  and  prominent,  nearly  straight.  Second- 
aries regularly  spaced,  subopposite  to  alternate;  about  10  pairs 
diverge  from  the  midrib  at  angles  of  about  45*^  to  60®,  curve  regularly 
upward  in  a  subparallel  manner  and  are  camptodrome.  Tcrtiaries 
ihiny  arched  in  the  marginal  region  and  largely  percurrent  internally. 
Areolation  indistinct. 

This  well  marked  species  is  sparingly  represented  in  the  present 
collections  but  appears  to  have  been  abundant  in  some  of  the  earlier 
collections.  It  is  very  close  to  the  existbg  Cassia  chrysocarpa 
Desveaux  of  BrazQ  and  Guiana.  Among  the  numerous  fossil  species 
of  Cassia  described  from  Potosi  the  only  one  liable  to  be  confused 
with  the  present  species  is  Cassia  mewbranacea  Engelhardt,  a  thinner, 
narrower,  more  elongated  and  more  pointed  form.  Similar  species 
in  other  genera  are  Daliergia  chartaeea  Engelhardt,  which  is  narrower, 
more  elongated,  and  more  pointed,  and  Sweetia  tertiaria  Engelhardt, 
which  is  more  nanpwed  distad  and  with  more  numerous  straighter 
Becondaries. 

Pl«io«yp€.— Cat  No.  35099,  U.S.N.M. 

CASSU  VBANCKKI  (Bagdhudt). 

FkjfUUesfnntkei  Ekolsbabdt,  Sitz.  Naturw.  GeeeU.  Isisin  Dresden,  1887,  Abh.  5, 
p.  38,  pi.  1,  ^.  12;  1894,  Abh.  1,  p.  13.— Britiom,  Trans.  Amer.  Inst.  Min. 
Eng.,  vol.  21, 1893,  p.  258,  ^.  61. 

Description. — ^Leaflets  sessQe,  lanceolate  in  outline  falcate,  with  an 
acute  apex  and  a  cuneate  base.  Margins  dentate,  entire  toward  the 
base.  Length  about  5.5  cm.  Maximum  width,  at  or  below  the  mid- 
dle, about  1.4  cm.  Midrib  stout,  curved.  Secondaries  numerousi 
thin,  ascending,  camptodrome. 

This  species  was  based  upon  incomplete  material  described  from 
Potosi  by  Engelhardt  and  not  represented  in  the  other  collections. 
Engelliardt  referred  it  to  the  noncommital  form-genus  PhylliteS|  but 
called  attention  to  its  resemblance  to  the  existing  Cassia  dentaia 
Vogcl  of  the  Brazilian  tropics.  This  resemblance  is  so  very  great 
that  I  have  ventured  to  refer  this  form  to  the  genus  Cassia. 
Genus  CAESALPINIA  Linnaena 


CABSALPDOA  GMBHLINGI  1 

Plate  16,  fig.  14. 

Caesalpifm  gvuhlingi  Ekolbsabdt,  Sitz.  Naturw.  GeseU.  Isis  in  Dresden,  1894, 
Abh.  1,  p.  9,  pi.  1,  fig.  29. 

DeseripHan. — ^An  elliptical  sessile  leaflet,  nearly  equilateral,  with 
entire  margins.    Length  about  1.4  cm.    Maximum  width,  in  the 
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middle  part  of  the  leaflet,  about  9  mm.  Midrib  thin.  Secondaries 
about  6,  subopposite,  camptodrome  pairs  diverging  from  the  midrib 
at  wide  angles. 

This  species  is  not  represented  in  the  present  collections.  It  was 
compared  by  Engelhardt  with  the  wide  ranging  existing  species 
Oaesalpinia  pulcherriTna  Swartz,  which  extends  from  the  West 
Indies  and  Mexico  to  Brazil  and  is  also  recorded  from  the  Galapagos 
and  Sandwich  Islands. 

Among  the  Potosi  species  the  present  is  very  similar  in  size,  outline, 
and  venation  to  the  more  elliptical  leaflets  of  Odssia  chrysocarpoides 
Engelhardt. 

CAESALPINIA  SESSILIFOLIOmES,  new  species. 

Plate  16,  fig.  15. 

Description. — ^Leaflets  small,  sessile,  markedly  inequilateral,  ellip- 
tical in  outline,  with  a  rounded  sUghtly  mucronate  and  nearly  equi- 
lateral tip  and  a  broadly  rounded  inequilateral  base.  Margins 
entire,  full,  and  evenly  rounded.  Leaf  substance  thin  but  Grm. 
Length,  about  4  mm.  Maximum  width,  midway  between  the  apex 
and  the  base,  about  2.75  nmi.  Midrib  thin,  conspicuously  expanded 
at  the  extreme  base.  Secondaries  thin,  ascending,  camptodrome,  5 
on  the  narrower  side  of  the  leaflet  and  7  on  the  broader  side.  The 
latter  side  40  to  50  per  cent  wider  than  the  opposite  side. 

This  well-marked  species  is  represented  by  but  a  single  specimen 
and  there  is  thus  no  opportunity  of  ascertaining  its  limits  of  varia- 
tion. It  is  almost  identical  in  character  with  the  leaflets  of  the  exist- 
ing Caesdlpinia  sessUiJolia  of  Central  America  or  Caesdlpinia  micro- 
phyUa  De  Candolle  of  the  Brazilian  region.  It  may  also  be  com- 
pared with  the  tropical  American  Cassia  rotundijolia  Persoon. 

Holotype.—Ceit.  No.  35127,  U.S.N .M. 

Genus  CAESALPINITES  Saporta. 
CABSALPINTTES  POTOSUNUS,  new  ipedes. 

Plate  16,  fig.  16. 

Description. — Leaflets  petiolulate,  small,  nearly  equilateral,  oblong- 
lanceolate  in  outline,  with  a  rapidly  narrowed  and  bluntly  pointed 
apex  and  a  rounded  basiu  Margins  entire.  Texture  coriaceous. 
Length  rang:in^  from  6  tn  8  mm.  Maximum  width,  in  the  middle 
part  of  the  leaflet,  1.5  lo  2  mm.  Petiolule  stout,  curved,  about 
0»5  mm<  in  length.  Michih  thin,  not  prominent.  Secondaries  obso- 
lete by  imraerBion  iti  the  substance  of  the  leaflet- 

This  species  is  represented  by  several  specimens,  which  on  account 
of  tho  obsolete  venation  are  referred  to  the  form  genus  Oaesalpinites 
lerically  indetermijiftte  leaflets  of  the  Caesalpiniaceae.    These 
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leaflets  suggest  a  variety  of  existing  Leguminosae  and  might  with 
equal  propriety  be  referred  to  the  form  genus  MimosUes  of  the 
Mimosaoeae.  I  have  been  influenced  in  referring  them  to  Oaesal^ 
pinites  by  the  great  abundance  of  Caesalpiniaceae  in  the  Potosi 
flora  and  by  their  equal  predominance  in  the  existing  flora  of  the 
Amazon  Basin,  with  which  the  Potosi  flora  shows  so  much  similarity 
and  from  which  it  appears  to  have  been  derived. 

There  are  a  number  of  other  species  in  the  Potosi  flora  that  greatly 
resemble  the  present  one.  •  Among  these  I  might  mention  the  super- 
ficially identical  CaUiandra  obliqua  Engelhardt,  which,  however,  is 
more  pointed,  sessile,  with  a  very  obliquely  inequilateral  base  and 
several  digitate  primaries.  Mimosa  arcuai/ijolia  Engelhardt  is 
identical  in  form  but  smaller  and  sessile.  ErUerolobium  parvifolium 
Engelhardt  is  larger,  relatively  narrower,  more  elongate,  more  pointed 
at  both  ends  and  prevailingly  falcate.  MacTiaerium  eriocarpoidea 
Engelhardt  is  larger  and  stouter,  more  pointed  at  both  ends,  and 
with  a  weU-marked  secondary  venation.  Enterolohium  grandi- 
folium  Engelhardt  is  also  much  larger  and  stouter,  more  lanceolate, 
sessile,  and  very  inequilateral,  so  that  there  is  no  doubt  that  Caesal' 
jiniies  potosianus  represents  a  distinct  leguminous  species. 

Hotoeyp^.— Cat.'No.  35100,  U.S.N.M. 

Genus  GOPAIFERA  Linnaeas. 

COPAIFERA  POTOSUNA,  mw  ipMles. 

Hate  16,  fig.  17. 

Description. — ^Leafl^ts  sessile,  inequilaterally  trapezoidal  in  out- 
line, bluntly  pointed  at  both  ends.  Length,  about  1.75  cm. 
Maximum  width,  midway  between  the  apex  and  the  base,  about 
8  mm.  Margins  entire.  Texture  coriaceous.  Midrib  stout,  curved, 
prominent  on  the  lower  surface  of  the  leaflets.  Secondaries  numer- 
ous, thin,  mostly  inmoiersed,  ascending,  camptodrome.  Tertiaries 
obsolete  by  immersion. 

The  present  species  is  somewhat  suggestive  of  Pithecolobium  as 
well  as  some  of  the  smaller  leafed  species  of  Inga,  as,  for  example, 
Inga  trapezifolia  De  Candolle,  but  the  venation  is  somewhat  different. 
The  fossil  leaflets,  which  are  not  uncommon  at  Potosi,  are  similar  to 
those  of  the  existing  Oopaifera  trapezifolia  Hayne,  and  are  not  unlike 
those  of  Gopaijera  langsdorffii  Desfontaines  of  the  Amazon  basin, 
which  is  recorded  from  near  Mapiri,  Bolivia. 

The  genus  Copaijera  comprises  about  16  existing  species  of  the 
equatorial  region  of  Africa  and  America,  ranging  from  the  West 
Indies  to  the  Amazon  basin  in  the  latter  region.  Four  of  the  species 
are  African  and  the  balance  are  American.  A  number  of  fossil 
species,  based  for  the  most  part  upon  the  characteristic  pods,  have 
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been  described.  The  genus  is  present  in  the  early  Tertiary  of  Chile  * 
and  during  the  middle  fk)cene  it  extended  northward  as  far  as  Texas,' 
and  was  present  in  the  Mediterranean  region  of  Europe  in  the  OUgo- 
cene  and  Miocene. 

A  pod  of  a  species  of  Copaifera,  possibly  belonging  to  the  same 
species  which  furnished  the  leaflets  upon  which  Capa/ijera  potosiana 
is  based,  are  represented  at  Corocoro,  Bolivia. 

Hohtype.—Csit.  No.  35137,  U.S.NJi. 


COPAIFERA  COBOCORUNA,iM 

Plate  16,  fig.  18. 

Description. — ^Pod  of  small  size,  nearly  orbicular  in  outline,  greatly 
compressed,  pedunculate,  obliquely  cuspidate  tipped,  single  seeded. 
Length,  about  1  cm.  from  the  top  of  the  recurved  cuspidate  tip  to  the 
top  of  the  pedimde.  Horizontal  diameter^  about  8  mm.  Pedimcle 
stout,  about  4  nun.  long.  Seed  lenticular,  nearly  orbicular,  com- 
pressed, about  4  nun.  in  diameter.  Pod  tardily,  if  at  all,  dehiscent; 
its  surface  minutely  wrinkled. 

The  present  species  is  somewhat  smaller  than  the  normal  size  of 
the  podb  in  the  existing  species  which  I  have  seen,  and  it  is  also  smaller 
than  those  of  the  described  fossil  species.  It  may  represent  the  fruit 
of  the  same  tree  as  the  leaflets  from  Potosi  described  as  Copaifera 
potosiana. 

Hcllotype.'-CeA.  No.  35141,  U.S.N.M. 

Genus  BAUHINIA  Llmuieiia. 

BAUHDOA  POTOSIANA,  Mw  ^pmIm. 

Plate  17,  figB.  1,  2. 

Description. — ^Leaves  small,  bifoliate.  Leaflets  unsymmetrical  ob- 
lanceolate  or  obovate,  2.1  cm.  in  length  by  5.5  mm.  in  maximum 
width.  Margins  entire.  Leaf-substance  thin.  The  stout  slightly 
upward  curved  midrib  forms  the  distal  margin  of  the  leaflet,  only 
the  outside  part  of  the  lamina  being  developed.  The  latter  is  full 
and  evenly  roxmded.  The  apex  is  tmsymmetrically  rourded  and  the 
base  is  cuneate.  The  midrib '  gives  rise  to  three  secordaries  which 
diverge  at  acute  angles  and  are  subparallel  both  with  each  other 
and  with  the  margin  of  the  leaflet.  The  lowest  is  thin  and  paralld 
with  the  margin,  close  to  which  it  arches  from  tip  to  tip  of  out- 
wardly directed  tertiaries  from  the  second  secondary.  The  latter, 
which  is  much  stouter  than  the  other  two,  traverses  the  median 
portion  of  the  lamina,  parallel  to  and  somewhat  nearer  to  the  margin 
than  to  the  midrib.  It  forks  twice  or  thrice,  sending  off  subordinate 
veins  at  acute  angles,  which  form  elongated  camptodrome  loops. 

1  EnseUiafdt,  H.,  AMu  Senck.  Natarf.  G«t0lL,  Tol.  10, 1891,  pt  4»  IK  681,  pL  5,  fig.  8;  p^ 

•  B«fT7,  B.  W.,  TorreTE,  toL  15, 1915,  pp.  41-44,  flf .  5. 

t  This  Is  probably  morphologically  aa  upper  leeoiidary,  Um  tma  sildilb  bilng  obaolata. 
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The  tertiaries  form  elongated  meshes,  all  of  which  in  the  upper  half 
of  the  leaflet  are  arched  distad  and  pointed  proximad. 

This  characteristic  form  bears  some  resemblance  to  certain  leaflets 
of  Acacia  and  CaUiandra,  as  well  as  to  the  leaflets  of  some  species 
of  Cassia,  as,  for  example,  the  South  American  Cassia  cuitrifdlia 
Humboldt,  Bonpland,  and  Kunth.  While  the  form  is  not  distinc- 
tive, the  venation  is  typically  that  of  BavMnia,  to  which  genus  X 
have  referred  it.  It  is  smaller  than,  perhaps,  the  majority  of  existing 
species  of  Bauhinia,  but  there  are  a  number  that  resemble  it  closely 
in  size  both  among  recent  species,  as,  for  example,  BauMnia  uniflora, 
and  among  fossil  species,  as,  for  example,  Bcmhinia  marylandica 
Berry. 

This  remarkable  genus,  abimdantly  represented  by  butterflylike 
leaves  in  the  Upper  Cretaceous  of  North  America,  comprises  upward 
of  200  existing  species  of  trees  or  high-climbing  shrubs  widely  dis- 
tribute in  the  Tropics  of  both  hemispheres.    About  40  per  cent  of 
the  recent  species  are  American,  where  they  range  from  the  West 
Indies  and  Mexico  to  southern  Brazil.     South  America  contains 
more  species  than  any  other  continent,  although  both  Africa  and 
Asia  have  numerous  species.    BauMnia  is  common  in  eastern  Bo- 
livia, but  does  not,  as  far  as  I  know,  occur  farther  west  than  the 
well-watered  suband&n  eastern  slope  of  the  Cordillera,  although  a 
small-leafed  species,  BauMnia  microphyUaf  is  present  in  the  thorn- 
bush  country  or  Gran  Chaco  r^on. 
Cb/y/>f«.— Cat.  Nos.  35101,  35102,  U.S.N.M. 

Genus  PELTOPHORUM  Vogel. 

PELTOPHOBUM  MKMBBANACBUM  EagMkatdU 

Plate  17,  fig.  3. 

PeUopkcrum  memhranaeeum  Enoelhari>t,  Sitz.  Naturw.  Gesell.  Isis  in  Dresden, 
1894,  Abh.  1,  p.  9,  pi.  1,  fig.  47. 

Description. — ^Leaflets  small,  sessUe,  inequilateral,  ovate  in  general 
outline,  with  a  bluntly  pointed  apex  and  an  obliquely  cuneate  base. 
Margins  entire.  Length,  about  8  mm.  Maximum  width,  in  the 
middle  part,  about  3.5  mm.^  one  side  one-third  wider  than  the  other. 
Midrib  mediumly  stout,  curved  proximad.  Secondaries  thin,  about 
three  ascending  camptodrome  pairs. 

This  species  was  described  from  Potosi  by  Engelhardt,  and  is  not 
present  in  the  other  collections  from  Bolivia.  The  peculiar  outline 
serves  to  readily  distinguish  it  from  the  other  members  of  the  Potosi 
flora.  It  has  been  compared  with  the  existing  Peltopharum  vogeUa^ 
num  Bentham  of  the  Brazilian  region. 

The  genus  PeUophorum,  not  otherwise  known  in  the  fossil  state, 
comprises  about  ei^t  species  of  trees  common  to  the  tropics  o\  uoth 
hemispheres. 

334a— 19— Proc.N.M. vol.54 ^11  ^  ^  , 
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Family  PAPILIONACEAE. 

Genus  AMICIA  Humboldt,  Bonpland,  and  Kunth. 

AMIOU  ANTIQUA  Britton. 

Plate  17,  figs.  4,  6. 

,        Amicia  antiqiui  Britton,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21,  1893,  p.  252, 
figs.  11,  46. 

Description. — ^Leaflets  sessile,  narrowly  or  broadly  cuneate  in 
general  outline,  with  an  emarginate  apex.  Length  ranging  from 
2  to  3  cm.  Maximimi  width  in  the  apical  part  of  the  leaflet  ranging 
from  0.75  to  1.4  cm.  Margins  entire,  slightly  imdulate.  Texture 
coriaceous.  Midrib  mediumly  stout,  sUghtly  flexuous,  prominent  on 
the  lower  surface  of  the  leaflets.  Secondaries  thin,  numerous, 
ascending,  camptodrome.    Tertiaries  obsolete. 

This  species  was  described  by  Britton  from  a  limited  amount  of 
material  collected  by  Wendt  and  is  not  contained  in  the  recent 
collection  made  by  Singewald  and  Miller.  It  may  be  compared 
with  the  existing  Amicia  lohhiana  Bentham  found  at  high  altitudes 
in  the  Peruvian  and  Bolivian  Andes  (1,800-3,000  meters). 

The  genus  Amicia,  not  otherwise  known  fossil,  comprises  five  or 
six  species  of  shrubs  or  undershrubs  of  the  Aftdean  region,  ranging 
from  Mexico  to  BoUvia. 

The  identification  of  the  present  species  is  somewhat  questionable 
upon  general  groxmds,  for  while  the  fossil  agrees  with  the  existing 
leaflets  of  Amicia,  and  it  is  quite  natural  to  identify  the  fossil  leaflets 
with  a  recent  genus  of  the  same  general  region,  the  fact  that  the 
vast  majority  of  the  fossil  forms  foimd  at  Potosi  are  related  to 
existing  forms  of  the  more  humid  regions  of  eastern  Bolivia  and 
the  Amazon  Basin,  raises  the  question  whether  th0  present  leaflets 
may  not  be  more  properly  referable  to  some  other  leguminous  genus 
with  similar  leaflets,  such  as  would  more  naturally  be  expected  to 
occur  imder  such  conditions  and  in  such  an  association,  as,  for  exam- 
ple, the  genus  DaJbergia. 

Genus  MACHAERIUM  Persoon. 

MACHAERIUM  BBIOCARPOmES  Bngelhardt. 

Plate  17,  fig.  6. 

Macharrium  erioearpoides  Engblhardt,  Sitz.  Naturw.  Gesell.  Isis.  in  Dresden, 
1S94,  Abh.  1,  p.8,pl.l.fig.28. 

Descripion. — ^Leaflets  petiolulate,  lanceolate  in  outline,  nearly 
equilateral,  with  an  equally  pointed  apex  and  base.  Margins  entire. 
Texture  subcoriaceous.  Length,  1.2  to  1.4  cm.  Maximtmi  width, 
midway  between  the  apex  and  the  base,  2.5  to  3.25  mm.  Petiolule 
stout,  Ofi  to  1  mm  long.    Midrib  stout.     Secondaries  thin,  regularly 
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spaced,  stibparallel;  ^six  or  seven  pairs  diverge  from  the  midrib  at 
angles  of  about  45^  and  are  camptodrome.  Tertiaries  obsolete  by 
immersion. 

This  species  is  not  uncommon  in  the  present  collection.  While 
similar  to  several  other  fossil  species  found  at  Potosi,  it  may  be  dis- 
tmguished  from  Acacia  uninervifolia  Engelhardt  by  its  petiolule, 
greater  width  and  fewer  secondaries;  from  Enterolohium  grandi- 
folium  Engelhardt  by  its  petiolulo,  its  snialler  size,  more  prominent 
secondaries  and  more  equilateral  form;  from  Mimosites  engeJhardti 
Berry  by  its  wider,  less  elongated,  and  more  lanceolate  form,  by  its 
petiolule  and  more  prominent  secondaries.  According  to  Engelhardt 
it  is  very  similar  to  the  existing  Brazilian  species  Ma^Jiaerinm  erio- 
carpum  Bentham.  This  species  is  recorded  by  Herzog  *  from  the  hill 
coimtry  of  Velasco  and  from  the  broken  woods  along  the  Rio  Pirai 
and  Rio  Yapacani,  in  eastern  Bolivia. 

The  existing  species  of  Machaerium  comprise  over  60  trees  or  high 
climbing  shrubs,  with  small  pinnate  leaves,  confined  to  the  Anierican 
Tropics,  where  they  range  from  the  West  Indies  and  Central  America 
to  southern  Brazil.  Their  maximiun  display  is  in.  the  Amazon  region, 
and  they  do  not  appear  to  be  represented  in  the  present  mountain 
region  of  Bolivia. 

The  known  fossil  species  are  few  in  niunber  and  comprise,  i^  addi- 
tion to  the  present  form,  three  Oligocene  and  a  Miocene  species  in  con- 
tra! and  southern  Europe. 
Plesioiype.—CeLt.  No.  36103,  U.S.N.M. 


MACHAERnJM  MILLBRI,  new  i 

Plate  17,  fig.  7. 

Description, — Leaflets  petiolulate,  oblong-obovate,  nearly  equi- 
lateral, with  a  broadly  rounded  apex  and  a  ciuieate  base.  Margins 
entire.  Texture  subcoriaceous.  Length  about  2  cm.  Maximum 
width,  at  or  slightly  above  the  middle,  about  7  mm.  Petiolule  stout, 
curved,  2  to  2.5  mm  in  length.  Midrib  stout,  curved.  Secondaries 
thin,  numerous;  they  diverge  from  the  midrib  at  angles  of  about  45^  . 
and  pursue  a  nearly  straight  ascending  course,  forking  and  anasto- 
mosing, and  eventually  lost  in  the  camptodrome  areolation  of  the 
maiginal  region. 

This  well-marked  form  suggests  comparisons  with  various  existing 
species  of  Leptohhium  and  Platypodium,  both  of  which  are  repre- 
sented in  the  Potosi  flora.  The  venation,  however,  appears  to  ally  it 
more  closely  with  the  reticulate  veined  species  of  Machaerium.  It  is 
readily  distinguished  from  the  associated  Max^Tiaerium  eriocarpoides 
EngeUiardt,  which  is  a  lanceolate  leaflet  with  relatively  distant  and 
regularly   cjirved   camptodrome  secondaries.    Among  other  forms 

1  Henog,  Th.,  Pflanxeofoimationen  Ost  Bolivias,  Englers  Bot.  Jahrb.,  vol.  44, 1910. 
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from  Potosi  there  is  some  resemblance  to  Platypodium  pctosianvm 
Engelhardt,  which  is  about  the  same  size  but' generally  wider  with 
fewer  r^ularly  curved  camptodrome  secondaries.  There  is  also  a 
more  distant  resemblance  to  Cassia  wendtii  Britton,  which  is  more 
inequilateral;  with  a  shorter  petiolule,  fewer  and  better  marked 
camptodrome  secondaries,  generally  more  pointed  tip  and  widest 
below  the  middle.  Named  for  the  collector,  Prof.  B.  L.  Miller,  of 
Lehigh  University. 
Holaype.—CsLt.  No.  35104,  U.S.N.M. 

Genus  DALBERGIA  Linnaeus  (son). 

DALBERGIA  POTOSIANA*  new  spmIm. 

Plate  17,  fig.  8. 

Description. — Leaflets  sessile,  obovate  in  general  outline,  with  a 
broadly  rounded  deeply  emarginate  apex  and  a  broadly  cuneate  base. 
Mwgins  full,  entire.  Leaf  substance  thin  but  firm.  Length,  about 
1.5  cm..  Maximiun  width,  above  the  middle,  about  5  mm.  Midrib 
very  stout,  curved.  Secondaries  very  thin,  about  three  to  five 
camptodrome  pairs.  Tertiaries  mostly  obsolete.  Areolation  fine,  its 
details  obscure. 

This  well-marked  species  is  clearly  distinct  from  the  other  members 
of  the  Totosi  flora  and  not  close  to  DaTbergid  ckartacea  Engelhardt, 
which  has  larger,  ovate  leaflets.  It  is  very  similar  to  a  large  niunber 
of  existing  and  fossil  species  of  DaJiergia,  to  which  a  large  niunber  of 
fossil  leaflets  and  pods  have  been  referred.  A  pod  from  Potosi  is 
referred  to  this  genus  by  Engelhardt,  but  its  determination  is  not 
above  suspicion. 

The  existing  species  of  DaJiergia  nimiber  about  80  forms,  occurring 
in  both  the  Oriental  and  Occidental  Tropics.  There  are  a  large  num- 
ber of  species  in  the  Amazon  Basin. 

Holotype.—Ceit.  No.  35105,  U.S.N.M. 

DALGEBGIA  CHARTACBA  BngaDufdC 

Dcdbergia  chartacea  Engelhardt,  Sits.  Naturw.  Gesell.  lais  in  Dresden,  1S04, 
Abh.  l,p.  8,  pi.  1,  fig.25. 

Description. — Leaflets  ovate,  blxmtly  pointed  at  the  apex,  with  a 
broadly  cuneate  base,  nearly  equilateral,  with  full  and  evenly  rounded 
entire  margins.  Texture  coriaceous.  Length,  about  2.5  cm.  Maxi- 
mum width,  midway  between  the  apex  and  the  base,  about  11  mm. 
Midrib  straight  and  medium ly  stout.  Secondaries  thin;  about  six 
pairs  diverge  from  the  midrib  at  angles  of  about  45*^;  they  range 
from  opposite  to  alternate  and  piu^ue  a  subparallel  camptodrome 
course.    Tertiaries  mostly  obsolete. 

This  somewhat  doubtfully  determined  form  is  not  represented  in 
the  present  collections.    It  was  compared  by  Engelhardt  with  the 
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existmg  Dalbergia  variabilis  Vogel  of  tropical  Peru,  Guiana,  and 
Brazil.  In  both  outline  and  venation  the  present  leaflets  are  distin- 
guished with  difl&qalty  from  those  of  the  associated  species  Cassia 
membranacea  Engelhardt  and  SweeUa  tertiaria  Engelhardt.  The  first 
are  slightly  narrower  and  more  elongate,  and  the  last,  while  similar  in 
size  and  outline,  are  slightly  broader  with  straighter,  more  numerous 
secondaries. 

DALBBRGU  (?)  ANTIQUA  Rngalfaardt. 

Plate  17,  fig.  9. 
Dalbergia  antiqua  Engelhardt,  Sitz.  Nan^iirw.  Gesell.  Ids  in  Dresden,  1^94, 
Abh.  1.  p.  8,  pi.  1,  fig.  23. 

Description, — An  oval  pod,  pointed  at  both  ends,  with  a  coriaceous 
integument  and  extended  peduncle  with  a  persistent  calyx.  About 
2.5  cm.  long  and  1  cm.  wide  in  the  median  region. 

The  character  of  this  pod  is  more  suggestive  of  Ca^ssia  than  Dal- 
lergia,  hence  I  have  questioned  Engelhardt's  generic  reference.  It 
is  not  represented  in  the  present  collections,  but  was  compared  by 
Engelhardt  with  the  existing  Dalbergia  riparia  Bentham  of  the 
Amazon  Basin. 

Genus  DESMODIUM  Desreaux. 

DESMODIUM  ELUPTICUM  Engelhardt. 

DeamodiuTO  ellipticum  Enqelhardt,  Sitz,  Naturw.  Gesell.  Isis  in  Dresden,  1894, 
Abh.  1,  p.  8,  pi.  1,  figs.  42-44. 

Description. — ^Leaflets  sessile  or  short  petiolulate,  elliptical  in  out- 
line, slightly  inequilateral.  Apex  and  base  about  equally  rounded. 
Margins  entire.  Length,  about  9  mm.  Maximum  width,  midway 
between  the  apex  and  the  base,  about  6  mm.  Midrib  slender,  curved. 
Petiolule,  when  present,  about  1  mm.  long,  stout.  Secondaries  thin, 
three  or  four  camptodrome  pairs  diverging  from  the  midrib  at  wide 
angles. 

This  species  is  not  represented  in  the  present  collection.  It  was 
compared  by  Engelhardt  with  the  existing  Desmodium  barbatum  Ben- 
tham, which  is  widely  distributed  from  the  West  Indies  and  southern 
Mexico  to  Brazil.  In  the  existing  flora  Desmodium  is  a  large  genus 
with  between  150  and  200  species  of  herbaceous  and  shrubby  plants 
widely  distributed  in  the  tropics  of  both  hemispheres  and  with  a  few 
extratropical  species  in  both  regions. 

Genus  DRBPANOCARPUS  Meyer. 

DREPANOCABPUS  FRANCKEI  Eitfelhardt. 

Plate  17,  figs.  10,  11. 
Drepanoearpus  franekei  Engblhabdt,  Sitz,  Naturw.  Gesell. '  leia  in  Dresden, 
18M,  Abh.  1,  p.  7,  pi.  1,  figs.  36-38. 

Description. — ^Leaflets  sessile,  elliptical  in  outline;  nearly  equi- 
lateral, with  a  broadly,  rounded  apex  and  a  similarly  rounded,  some- 
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times  obliquely,  inequilateral  base.  Margins  entire.  Texture  coria- 
ceous. Length  ranging  from  10  to  13  mm.  Maximum  width,  mid- 
way between  the  apex  and  the  base,  4  to  6  mm.  Midrib  stout,  promi- 
nent below,  channeled  above,  relatively  straight.  Secondaries 
prominent,  numerous,  subparaUd,  camptodrome. 

This  species  is  well  marked  and  readily  distinguished  from  the 
other  members  of  the  Potosi  flora.  It  is  comparable  with  the  exist- 
ing Drepanocarpvs  lunatus  Meyer,  a  widespread  form  ranging  from 
the  West  Indies  and  southern  Mexico  to  Brazil,  and  recorded  also 
from  tropical  West  Africa.  Drepanocarpiis  is  not  otherwise  known 
in  the  fossil  state.  The  existing  species  comprise  8  to  10  trees  or 
high  climbing  shrubs,  all  of  which  are  confined  to  tropical  America 
with  the  single  exception  noted  above. 

Genus  AESCHYNOMENE  Linnaeus. 

AESCHTNOMENB  BOUTIANUM  (EnfellMrdt). 

Plate  17,  fig.  12. 

Hedysarum  bolivianum  Enoblhardt,  8itz.  Natiin^.  GeeeU.  Isis  in  Dresden,  lB94, 
Abh.  1,  p.  7,  pi.  1,  figs.  62,  63. 

Description. — Leaflets  small,  sessile,  obovate  in  outline,  with  a 
broadly  rounded  tip  and  an  acuminate  base.  Mai^ins  entire.  Tex- 
ture membranaceous  or  chartaceous.  Leaf  substance  thin.  Length, 
about  7  mm.  Maximum  width,  in  the  middle  part  of  the  leaflet, 
about  3.5  mm.  Midrib  thin,  curved.  Secondaries  thin,  numerous, 
equally  spaced,  subparallel,  camptodrome. 

This  species  was  described  by  Engelhardt,  who  compared  it  with 
the  existing  and  polymorphous  Aeschynomene  falccUum  De  Candolle, 
which  ranges  from  Mexico  to  Brazil.  It  has  not  been  recognized  in 
the  other  collections  from  Potosi.  I  have  transferred  this  form  to 
the  genus  Aeschynomene  with  the  recent  species  of  which  Engel- 
hardt compared  it  and  which  it  resembles  more  closely  than  it  does 
Hedysarum,  The  latter  is  a  genus  with  over  three  score  existing 
species  of  herbs  or  shrubs  of  the  temperate  regions  of  Ehirope,  Asia, 
Africa,  and  North  America.  The  genus  Aeschynorhencj  on  the  other 
hand,  is  confined  to  the  tropics  of  both  hemispheres,  with  numerous 
existing  species  of  herbs  or  shrubs,  well  represented  in  the  Brazilian 
region. 

Genus  SWEETIA  SprengeL 

SWEBTU  TBBTUKU  Bk««lteHt. 

Plate  17,  fig.  13. 

Sweetia  tertiaHa  Engblhardt,  Sitz.  Naturw.  Geeell.  Isis  in  Dresden,  1887,  Abh.  5, 
*p.  38,  pi.  1,  fig.  11;  1894,  Abh.  1,  p.  9,  pi.  1,  fig.  26.— Brtiton,  Trans.  Amer. 
Inst  Min.  Eng.,  vol.  21, 1893,  p.  254,  fig.  79. 

Description. — ^Leaflets  sessile,  nearly  equilateral,  ovate  in  general 
outline,  with  a  rounded  or  emarginate  apex  and  a  (cuneate  base. 
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Mai^ins  entire.    Texture  subcoriaceons.    Length,  ranging  from  2.5 
to  3.5  cm.     Maximum  width,  in  the  middle  part  of  the  leaflet,  rang-  . 
ing  from  1.3  to  1.7  cm.    Midrib  stout  and  straight.    Secondaries 
thin,  numerous,  camptodrome. 

This  species  was  contained  in  both  the  collections  from  Potosi 
studied  by  Engelhardt,  but  has  not  been  recognized  in  the  other 
collections.  It  is  clearly  distinct  from  the  other  members  of  the 
Potosi  flora,  and  was  compared  with  the  existing  SweeHa  degans  Ben- 
tham,  a  Brazilian  species.  Britten's  reference  of  this  fossil  to  the 
genus  Sweriia  was  simply  a  typographic  error. 

The  genus  Sweetia  consists  of  about  10  existing  species  of  trees 
confined  to  the  South  American  Tropics  and  ranging  from  Guiana  to 
southern  Brazil.    It  is  not  otherwise  known  in  the  fossil  state. 

Genus  LONCHOCARPUS  Humboldt,  Bonpland,  and  Knnlh. 
lANCHOCABFUS  OBTUSIfOLIUS  Ekgdhardl. 

Plate  17,  fig.  14. 

LoTuhoearpuM  obttutfoHuM  Enoblhardt,  Sitz.  Natorw.  Gresell.  lais  in  Dreeden, 
1894,  Abh.  1,  p.  7,  pi.  1,  fig.  22  (not  Engelbardt,  1896). 

Descriptian. — ^Leaflets  elliptical  in  outline,  slightly  inequilateral, 
narrowed  from  below  the  middle  to  the  broadly  rounded  base. 
Mai^ins  entire.  Texture  subcoriaceous.  Length,  about  2.4  cm. 
Maximum  width,  below  the  middle,  about  1.4  cm.  Midrib  thin, 
straight.  Secondaries  thin,  about  5  subopposite,  camptodrome 
pairs.    A  few  percurrent  tertiaries  visible. 

This  species  was  described  from  Potosi  by  Engelhardt,  who  com- 
pared it  with  the  existing  Lonchocarpus  obtusus  Bentham  of  the  Bra- 
zilian region.  It  is  sparingly  represented  in  the  present  collections. 
It  has  also  been  recorded  by  Engelhardt  *  from  the  Tertiary  of  Ecua- 
dor, although  the  two  occurrences  represent  different  species.  It  is 
somewhat  similar  to  three  other  Potosi  species  of  Leguminosae — 
namely,  Dalbergia  chartacea  Engelhardt,  Sweetia  tertiaria  Engelhardt, 
and  Cassia  chrysocarpoides  Engelhardt.  The  first  is  relatively  nar- 
rower and  longer,  widest  in  the  middle,  not  narrowed  distad  more 
than  proximad  and  more  pointed;  the  second  is  also  widest  in  the 
middle,  not  more  narrowed  distad  than  proximad  and  with  more 
numerous  and  less  ascending  secondaries;  the  third  is  widest  in  the 
middle,  more  pointed,  not  more  narrowed  distad  than  proximad, 
and  with  more  numerous  and  less  ascending  secondaries. 

Lonchocarpus  is  a  genus  with  upward  of  70  existing  species  of 
trees  and  high  climbing  shrubs  of  the  tropical  regions  of  America, 
Africa,  and  Australia,  with  more  than  half  the  existing  forms  con- 
fined to  America.    Several  fossil  species  have  been  recorded,  includ- 

t  Bii0Blhiidt,  H.,  Abh.Senok.Natci]i.  0«mIL,toL  19,  p.  17,  pLS,flg.  1, 1MB. 
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ing  one  from  the  Tertiary  of  Ecuador/  one  from  the  late  Tertiary 
of  New  Jersey,*  and  one  from  the  Pleistocene  of  Cuba. 
Plesiotype.-^ht.  No.  35106,  U.S.N.M. 

Genus  PLATYPODIUM  VogeL 

PLATYPODIUM  POTOSIANUM  BBgelhudt. 

Plate  17,  fig8.  15-17. 

Platypodium  potosianum  Engblhardt,  Sitz.  Naturw.  Geeell.  Isis  in  Dresden, 

1894,  Abh.  1,  p.  12,  pi.  1,  fig.  41. 
Casiia  criitoides  Briiton  (not  Engelhardt),  Trans.  Amer.  Inst.  Min.  £ng.,  vol. 

21,  1903,  fig.  44,  (not  figs.  40-43). 
CoMta  chryaooarpoides  BBrrroN  (not  Engelhardt),  Trans.  Amer.  Inst.  Min.  Eng., 

vol.  21,  1893,  fig.  37  (not  figs.  29-36). 

Description. — Leaflets  petiolulate,  oblong  elliptical  to  oblong- 
obovate,  with  a  nearly  equilateral  broadly  rounded  to  very  slightly 
omarginate  apex  and  a  slightly  narrowed  rounded  or  bluntly  pointed 
considerably  inequilateral  base.  Margins  entire.  Texture  sub- 
coriaceous.  Length,  ranging  from  1.3  to  1.8  cm.  Maximum  width, 
at  or  somewhat  above  the  middle,  ranging  from  7  to  8  mm.  Petio- 
lule  stout,  curved,  about  2  mm.  in  length.  Midrib  relatively  stout 
and  prominent.  Secondaries  numerous,  well  marked,  subparallel, 
camptodrome;  seven  to  nine  pairs  diverge  from  the  midrib  at  angles 
of  about  45*^.  Tertiaries  mostly  obsolete  except  for  ascending  sub- 
ordinates between  and  subpardUel  with  the  secondaries. 

The  present  species  is  very  dose  to  the  existing  Platypodium  degans 
Vogel,  which  ranges  from  Panama  to  Brazil  and  eastern  Bolivia. 
It  resembles  somewhat  the  smaller  leaflets  of  Cassia  crisUMes  Engel- 
hardt Cassia  chrysocarpoides  Engelhardt  and  is  about  the  same 
size  as  Cassia  wendtii  Britton.  The  latter,  is,  however,  nearly  ses- 
sile and  pointed  at  both  ends. 

The  genus  Platypodium  is  not  otherwise  known  in  the  fossil  state. 
The  existing  species  are  few  in  number  and  comprise  trees  with  even 
or  odd  pinnate  small  leaves  confined  to  the  Southern  American  Tropics 
and  chiefly  developed  in  the  Amazon  and  Orinoco  basins. 

Plesiotype.—Ceit.  No.  35107,  U.S.N.M. 

LEGUMINOSAE  INCERTAE  SEDIS. 
Genus  JIJIGUMINOSITES  Bowerbank. 

LBGUMINOSrrES  (7)  GLOBULABIS  Engelliardt. 

Leguminosxtes  (7)  globtdaris  Engelhardt,  Sitz.  Naturw.  GeeeU.  Isis  in  Dresden, 
1894,  Abh.  1,  p.  13,  pi.  1,  ^.  59. 

Description. — ^A  globular  seed  about  4  mm.  in  diameter,  referred 
tentatively  to  the  Leguminosae  by  Engelhardt  and  not  contained 
in  the  other  collections  from  Potosi. 

>  Engelhardt,  Abh.  Senck.  Natorf.  G«se  U.,  toL  19,  p.  17, 1805. 

*  Homok,  A.,  Bull.  Tonrey  Bot.  dub,  toL  S,  1806,  p.  40,  pi.  250,  flgB.  6-8. 
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LEGUMINOSITES,  i 

Plate  18,  fig.  1. 

Description. — ^A  small  leguminous  leaflet,  ovate  in  form,  with  a 
rounded  tip  and  greatly  inequilateral  base.  .Margin  entire.  Length, 
about  3  mm.  Maximum  width  about  1  mm.  Midrib  stout  and 
curved.  A  stout  ascending  secondary  from  its  base  on  each  side 
gives  the  leaflet  a  triveined  appearance.  Distad  there  are  two 
pairs  of  thin  camptodrome  secondaries. 

This  may  be  a  distinct  species.  As  it  is  represented  by  only  a 
single  specimen,  it  is  not  considered  wise  to  make  it  the  basis  of  a 
new  species,  especially  as  it  may  represent  a  variant  of  the  abundant 
CaUiandra  obligua  Engelhardt. 

Hohtype.—CsLt.  No.  35108,  U.S.N.M. 

Order  GERANIALES. 

Family  ZYGOPHYLLACEAE. 
Genus  PORUERIA  Rniz  and  PaTon. 

POBUEBU  TESnARU  Brittdn. 

Plate  18,  fige.  2,  3. 

Porlieria  tertiaria  Brittdn,  Trans.  Amer.  Inat.  Min.  Eng.,  vol.  21, 1893,  p.  251, 

figs.  71-75. 
Mimotite8f  species,  Enqelhardt,  Sitz.  Naturw.  Gesell.  Isis  in  Dresden,  1894,, 

Abh.  1,  p.  11,  pi.  1,  figs.  48,  49. 

Description. — Leaves  opposite,  subsessile,  evenly  pinnate  in  my 
specimens,  but  odd  pinnate  in  the  type  material.  General  outline 
elliptical  or  obovate.  Length,  ranging  from  6  to  9  mm.  Maximum 
width,  at  or  above  the  middle,  3  to  5  mm.  Leaflets  sessile  by  a  but 
slightly  narrowed  base,  8  or  9  subopposite  to  alternate  pairs  with 
sometimes  an  odd  terminal  leaflet,  crowded  especially  distad,  diverg- 
ing at  narrow  angles  both  proximad  and  distad,  especially  one  or  two 
distal  pairs.  In  the  middle  part  of  the  leaf  the  angle  of  divergence 
ranges  from  46  to  60®.  Rachis  relatively  very  stout.  Texture 
coriaceous.  Leaflets  linear  oblong  or  slightly  spatulate,  with  a 
slightly  narrowed,  broadly  sessile  base  and  a  roimded  apex,  slightly 
inequilateral.  Margins  entire.  Midribs  thin  and  inmiersed.  Length, 
ranging  from  1  to  2.5  nmi.  Maximum  width  one-half  to  one-fourth 
the  length. 

This  species  is  not  imcommon  at  Potosi.  Porlieria  is  a  small  genus 
of  shrubby  plants,  with  three  or  four  existing  xerophytic  species, 
found  from  Texas  and  Mexico  southward  to  the  Chilean  Andes  and 
the  Argentina  steppes.  The  fossil  species  greatly  resembles  the 
existing  Porlieria  hygrometrica  Ruiz  and  Pavon  of  the  arid  coimtry 
between  southern  Peru  and  northern  Chile  and  Porlieria  lorentzii 
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Engler  of  the  Argentina  steppes  and  eastern  Bolivia  plains  (Santa 
Cruz,  Cochabamba).  It  is  one  of  the  few  fossil  species  found  at 
Potosi  that  is  clearly  indicative  of  arid  conditions,  and  this  may 
be  due  to  its  having  grown  on  a  porous  slope  where  insolation  was 
great — ^i.  e.,  it  may  reflect  edaphic  rather  than  climatic  conditions. 

The  fragmentary  specimens  described  by  Engelhard t  as  MimosUeSf 
species  *  and  Mimosa  montanoidea^  niay,  and  probably  do,  represent 
this  species. 

Ple8iotype8.--CAt,  No.  35109, 35110,  U.S.N.M. 

Family  EUPHORBIACEAE. 

Genus  EUPHORBIA  Linnaeus. 

BUPHORBU  (T).  ipMles.  BrMoii. 

Euphorbia  (?),  Brtiton,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21, 1903,  p.  256,  figs. 
59,60. 

Description. — ^This  record  was  based  on  an  obscxire  specimen 
preserved  in  a  coarser  grained  rock  than  the  balance  of  the  Potosi 
flora  and  considered  by  Britton  to  possibly  represent  a  nodulose 
stem  of  some  fleshy  Euphorbia  such  as  still  characterize  the  existing 
flora  in  parts  of  South  America.  Nothing  like  it  is  contained  in  the 
collection  studied  by  me. 

Order  PARIETALES. 

Family  PASSIPLORACEAE. 
Genus  PASSIFLORA  Linnaeus. 

PASSIFLOBA  CANFIBLDI  Britton. 

Plate  18,  figs.  4,  5. 

Pasrifiora  (7)  canfieldi  Briiton,  Tians.  Amer.  Inst.  Min.  Eng.,  vol.  21, 1893, 
p.  266,  figs.  12,13. 

Description. — Leaves  small,  sessile,  palmately  trilobate.  Margins 
crenulate.  Texture  coriaceous.  Length  about  1.5  cm.  Maximum 
width,  from  tip  to  tip  of  the  lateral  lobes,  about  1.4  cm.  Sinuses  rec- 
tangular, extending  about  halfway  to  the  base.  Central  lobe  broadly 
roimded  distad  with  subparallel  sides,  much  longer  than  the  lateral 
lobes,  its  dimensions  about  9  mm  by  about  5  mm,  hence  nearly  twice 
as  long  as  wide.  Lateral  lobes  short,  tending  to  be  more  narrowly 
roimded  than  the  median  lobe,  their  upper  margins  straighter  than 
their  lateral  margins,  which  are  full  and  curved  to  the  broadly  roimded 
base.  The  basal  half  of  the  leaf  forms  an  almost  exact  semicircle  and 
the  crenulations  of  the  margin  become  obsolete  in  the  basal  region. 

1  BngoUuudt,  H.,  Isia  in  Drasden,  1S94,  Abh.  1,  p.  U,  pL  1,  figs.  4S,  49. 
s  Idem,  p.  10,  pi.  1,  fig.  64. 
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Primaries  three,  stout,  diverging  from  the  extreme  base  at  angles  of 
about  40**,  the  central  nearly  straight^  and  the  laterals  slightly 
curving  outward,  each  terminating  at  the  summit  of  the  obtuse 
lobes.  Tertiaries  obsolete  by  immersion,  from  the  character  of  the 
mai^gin,  presumably  camptodrome  as  in  the  recent  species. 

This  species  is  not  represented  in  the  present  collection  and  the 
accompanying  illustrations  are  reproduced  from  Britton's  report. 
The  latter  author  is  doubtful  of  the  reference  of  these  leaves  to 
Fassiflora,  but  I  see  nothing  to  criticise  in  this  determination.    The 
maiginal  character  and  the  pecidiar  aspect  of  the  leaves,  with  their 
broadly  roimded  base,  obtuse  lobes,  and  extended  oblong  central 
lobe,  and  with  the  basal  primaries  stamp  them  clearly  as  referable  to 
the  Passifloriaceae,  a  family  abundantly  represented  in  the  existing 
flora  of  South  America.    A  number  of  fossil  species  of  Passijloria  are 
known,  but  none  of  these  is  especially  close  to  the  present  species. 
The  existing  species  number  upward  of  300  climbing  shrubs  or  rank 
annuals,  mostly  American  and  tropical  in  their  distribution,  but  found 
also  in  Madagascar  (one  species),  Asia,  and  Australia.    The  present 
species  appears  to  be  referable  to  the  section  GranadiUa  De  Candalle, 
which  has  over  80  existing  species,  more  than  half  of  which  are  Brazil- 
ian.   I  do  not  know  whether  or  not  Passiflora  occurs  at  the  present 
time  in  Bolivia  to  the  west  of  the  front  range  of  the  Andes,  but  it 
is  not  uncommoil  in  eastern  Bolivia,  and  according  to  Herzog  *  a 
species  occurs  in  the  Andean  outliers  of  Santa  Cruz  and  Cochabamba 
op  to  elevations  of  2,600  meters. 

Order  MYRTALES, 

Family  MYRTACEAE. 
Genus  MYRTEOLA  Berg. 

MYRTEOLA  POTOSUNA.  new  species. 

Plate  18,  fig.  6. 

Description. — Leaves  small,  ovate  in  outline,  petiolate,  with  entire 
margina  and  coriaceous  texture.  Apex  acute.  Base  about  equally 
acute.  Length,  about  13  mm.  Maximum  width,  midway  between 
the  apex  and  the  base,  about  5  mm.  Petiole  stout,  about  2.25  mm. 
in  length.  Midrib  stout.  Secondaries  thin,  about  1  mm.  apart, 
diverging  from  the  midrib  at  angles  of  between  40®  and  50°,  generally 
straightly  ascending  and  subparellel,  occasionally  slightly  curved, 
their  tips  joined  close  to  the  margin  by  a  slightly  arched  aerodrome 
vein  forming  a  marginal  hem  along  each  margin.  Tertiaries  indis- 
tinct, occasional  fine  percurrent  tertiaries  and  acutely  divetging 
branches  from  the  secondaries  can  be  discerned. 


I  Htntog,  Th.,  PflaaieDformatloiiea  Ost  Boli^las,  1910. 
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This  little  leaf  is  essentially  myrtaceous  in  character  and  may  be 
compared  with  various  existing  species  of  Myrtus  and  Myrda.  It 
shows  more  similarity,  however  to  the  leaves  of  the  genus  MyrtedUi^ 
a  genus  of  9  or  10  species  of  shrubs  and  xmdershrubs  closely  related 
to  Myrtus  and  now  found  in  the  existing  flora  in  the  Andean  region 
from  Ecuador  to  the  Straits  of  Magellan;  one  species  of  the  last 
r^on,  Myrieola  nummvlaria  (Poiret)  Berg,  being  also  found  on  the 
Falkland  Islands. 

nolo1ype.—CB,t.  No.  35111,  U.S.N.M. 

Family  COMBRETACEAE. 

Genus  TERMD^ALIA  Linnaeus. 

TERMINAUA  ANTIQUA  Britton. 

Plate  18,  figs.  8,  9. 

Termindlia  aritiqua  Bbitton,  Trans.  Amer.  Inst,  liiin.  Eng.,  vol.  21,  1893,  p.  254, 
figs.  16,  28,  68-70. 

Description. — Samaras  bialate,  elliptical  in  outline,  wider  than 
high,  emarginate  at  the  summit,  cordate,  truncate  or  decurrent  to 
the  stout  pedimcle.  Length  ranging  from  1  to  2  cm.  Width 
ranging  from  1.1  to  2.5  cm.  Pedimcle  ranging  from  5  to  10  mm.  in 
length,  curved  or  straight.  Essential  part  of  fruit  narrowly  fusiform, 
extending  upward  four-fifths  or  all  the  way  to  the  apical  sinus. 
Wings  thin,  scarious.  Veins  nxmierous,  thin,  said  by  Britton  to  be 
simple  but  abtmdantly  forked  and  anastomosing  in  my  material. 

These  characteristic  fruits  are  not  uncommon  at  Potosi  and  Britton 
has  figiu-ed  a  niimber  to  illustrate  their  variations.  My  material  is 
smaller  but  otherwise  indistinguishable,  and  imdoubtedly  belongs  to 
the  same  species.  On  the  other  hand  a  Tenninalia  fruit  collected  at 
Corocoro,  while  it  is  bialate,  is  considerably  larger  and  more  coria- 
ceous, with  a  large  turbinate  seed  cavity  and  this  I  have  described  as 
a  distinct  species.  While  these  Potosi  fruits  are  su^estive  of  some 
of  the  Sapindaceae  and  average  smaller  than  most  modem  winged 
Tenninalia  fruits,  I  have  no  hesitation  in  referring  them  to  the  latter 
genus.  According  to  Britton  ^  the  present  species  is  closely  com- 
parable to  fruits  of  the  existing  Terminalia  oblonga  Persoon  collected 
in  Guatemala. 

TerminaMa  is  a  large  genus  in  the  existing  flora  of  the  tropics  of 
both  hemispheres,  with  over  100  species  about  equally  divided 
between  America,  Asia,  Africa,  and  Australia.  It  is  an  old  type  and 
the  modem  species  are  segr^ated  into  four  sections,  based  primarily 
on  the  characters  of  the  fruit  which  may  be  fleshy,  ligneous,  or 
variously  winged.    So  far  as  I  know  Terminalia  is  not  now  endemic 

1  Trans.  Amer.  Inst.  liin.  Eng.,  voL  31, 1893,  p.  254. 
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in  the  Andean  region  of  Bolivia,  but  several  species  are  recorded  by 
Herzog  ^  in  the  region  of  Santiago  and  San  Jose  and  in  the  broken 
forests  along  the  Rio  Pirai  and  Rio  Yapacani  in  eastern  Bolivia. 

The  fossil  record  of  Termindlia  while  very  incomplete  embraces 
about  a  dozen  species  foimd  in  both  Europe  and  southeastern  North 
America  from  the  lower  Ek)cene  onward.  The  bulk  of  these,  par- 
ticularly those  of  the  Mississippi  embayment  r^on,  appear  to  have 
been  littoral  species  like  the  modem  Terminalia  catappa  and  Termin- 
alia  littoralis. 

Plesiotypes.—Cht.  No.  35112,  35113,  U.S.N.M. 

TEBMWAUA  SINGEWALDI.  new  apedeik 

Plate  18,  fig.  7. 

Description. — Samaras  bialate,  renif  orm  in  outline,  wider  than  high, 
deeply  emarginate  or  cordate  at  both  the  apex  and  the  base.  Ped- 
uncle stout,  about  as  long  as  the  vertical  axis  of  the  fruit.  Length 
of  the  latter,  1.25  cm.  Wings  thin  with  entire  margins.  Veins  thin, 
numerous,  somewhat  flexuous,  frequently  forking  and  less  frequently 
anastomosing.  Height  of  wings,  between  2.25  and  2.5  cm.  Width, 
about  1.25  cm.  Width  from  margin  to  margin  of  the  opposite 
wings,  about  3.15  cm.  Essential  part  of  fruit  tiu'binate,  roxmded 
distad,  and  tapering  downward  proximad  to  join  the  peduncle; 
turgid,  the  veins  of  the  wings  crossing  its  surface  diagonally. 

This  species  apparently  belongs  to  the  section  Diptera  of  the  genus. 
It  is  somewhat  similar  to  Terminalia  antiqua  Britten,  which  is  so 
common  at  Potosi,  but  differs  from  the  latter  in  its  larger  size,  in  its 
turgid  and  turbinate,  distally  roimded  seed  cavity,  and  in  its  more 
equilat'eral  wings  with  less  frequently  aQastomosing  veins.  It  is 
comparable  to  various  two-winged  modem  species  of  Asia,  Africa, 
and  of  the  South  Americaa  Tropics  east  of  the  Andes. 

Holoiype.—Csit.No.  35114,  U.S.N.M. 

Family  LYTHRACEAE. 

Genus  CUPHEA  P.  Browne. 

CUPHBA  ANTIQUA  Brittoa. 

Plate  18,  figs.  10-12. 

Cuphea  antiqua  Brtiton,  Trans.  Amer.  Inst.  Min.  Eng.,  vol.  21,  1898,  p.  256, 
figs.  49-51. 

Description. — ^Leaves  small,  ovate  in  general  outlijie,  with  an 
acutely  pointed  apex,  and  a  rounded,  truncate,  or  cordate,  inequi- 
lateral base.  Margins  entire.  Length,  1.25  to  1.5  cm.  Maximum 
width,  in  the  middle  part  of  the  leaf,  6  to  9  mm.    Petiole  wanting. 

1  Henog,  Th.,  Pflanxenfonnationen  Ost  Boliyias,  Bnglera  Bot.  Jahrb.,  vol.  44,  1010. 
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Midrib  thin,  generally  somewhat  curved.  Normally  there  is  a  basi- 
lar or  subbasilar  aerodrome  primary  on  either  side  diverging  from 
the  midrib  at  varying  angles  and  merging  with  the  secondary  vena- 
tion at  or  above  the  middle  of  the  leaf.  Sonletimes  a  primary  is 
developed  on  only  one  side  and  even  when  there  is  one  on  each  side 
they  are  somewhat  imlike  in  their  combes  since  they  tend  to.be 
parallel  with  the  lateral  margins  of  the  leaf  which  are  somewhat 
unsymmetric  as  compared  with  one  another.  There  are  two  or  three 
pairs  of  arched  camptodrome  secondaries  above  the  primary  or  four 
pairs  in  case  a  primary  is  not  developed  on  one  side. 

This  species  is  known  only  from  materials  in  the  collection  from 
Potosi  studied  by  Britton  and  may  therefore  have  been  less  common 
than  the  bulk  of  the  fossil  flora  where  the  general  representation  runs 
remarkably  imiform  for  the  three  collections  studied. 

Ouphea  is  a  large  modern  genus  with  about  160  existing  species  of 
herbs  and  shrubs,  otherwise  unknown  in  the  fossil  state.  With  the 
exception  of  Ouphea  balsamona  of  the  Galapagos  and  Sandwich 
Islands  it  is  confined  to  America  and  there  chiefly  in  the  equatorial 
and  subtropical  regions.  Ouphea  viscosissima  Jacquin  is  the  only 
North  American  species  that  extends  northward  beyond  the  Gulf 
States.  There  are  over  50  species  in  Mexico  and  many  extend  south- 
ward along  the  Andes.  There  are  77  species  in  extratropical  Brazil. 
These  are  several  species  in  the  moister  parts  of  the  Peruvian  eastern 
Andes;  thus  Ouphea  cordaia  is  an  imder  shrub  which  extends  upward 
in  the  less  arid  parts  of  this  region  to  elevations  of  7,500  feet.  The 
distribution  of  Ouphea  in  the  existing  flora  of  Bolivia  is  unknown, 
but  the  genus  is  represented  in  the  Santa  Ouz  and  Cochabaraba 
regions  of  eastern  Bolivia. 

GAMOPETALAE. 
Order  ERICALES, 

Family  VACCINIACEAE. 
Genus  GAYLUSSACIA  Humboldt,  Bonpland,  and  Kunth. 

GAYLUSSACIA  TratTURIA  Enf elhardt. 

Goylusioda  tertiaria  Engblhardt,  Sitz.  Naturw.  Geeell.  Isis  in  Dresden,  1894, 
Abh.  1,  p.  6,  pi.  1,  figs.  8,  9. 

Description. — Leaves  spatulate  or  oblong  lanceolate  in  outline, 
with  an  acuminate  apex  and  a  more  gradually  narrowed  acute  base. 
Margins  entire.  Texture  coriaceous.  Length  ranging  from  2.5  to 
3  cm.  Maximum  width,  in  the  middle  part  of  the  leaf,  about  5.5 
mm.  Petiole  missing,  or  absent.  Midrib  stout  and  prominent. 
Secondaries  numerous,  thin,  and  camptodrome. 
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This  species  was  described  by  Engelhardt  and  has  not  been  recog- 
nized in  the  collections  from  Potosi  studied  by  me.  It  was  compared 
with  the  existing  Oayluasctcia  ledifolia  Martins,  a  Brazilian  species. 
Oaylussacia  has  many  existing  species  of  shrubs  and  undershrubs 
widely  distributed  in  the  Western  Hemisphere  from  the  equator  well 
into  both  the  North  and  the  South  Temperate  Zones.  The  maximum 
of  species  occur  in  Brazil.  On  the  other  hand,  the  allied  genera 
OauUheria  and  Vaccinium  have  numerous  Andean  species  from  Cen- 
tral America  to  Chile,  and  the  fossil  species  may  possibly  be  more 
closely  related  to  some  of  the  existing  species  in  the  last  two  genera 

Order  GENTIANALES. 

FamUy  APOCYNACEAE, 

Genus  APOCYNOPHYLLUM  Unger. 
APOCTNOFHnXUM  POTOSIANUM.  sew  ixdM. 

Plate  18,  fig.  13. 

UndetennJned  leaf,  Britton,  Traos.  Amer.  Inst.  Min.  Eng.,  vol.  21, 1893,  p.  259, 
figs.  H*  67. 

Description. — ^Leaves  narrowly  linear  lanceolate,  more  or  less  fal- 
cate, with  a  gradually  narrowed  acuminate  apex  and  base,  presiuna- 
ably  sessile.  Margins  entire.  Texture  coriaceous.  Midrib  stout 
and  prominent,  curved,  expanded  proximad.  Secondaries  remote, 
diverging  from  the  midrib  at  wide  angles,  straight  to  near  the  mar- 
gin where  their  ends  are  joined  by  flat  arches.  Thin  percurrent  veins 
subparallel  with  the  arches  usually  present  half  way  between  them 
and  the  midrib.  Length  ranging  from  5  to  6  cm.  Maximum  width, 
in  the  middle  part  of  the  leaf,  ranging  from  3  to  6  mm. 

Leaves  of  this  character  have  been  referred  to  the  genus  CaUis^ 
lemon  of  the  Myrtaceae  and  to  the  genus  OrevVlea  of  the  Proteaceae 
as  well  as  to  the  form  genera  Aceratea  and  Apocynophn/Uum.  The 
last,  established  for  fossil  forms  of  the  Apocynaceae  of  uncertain 
generic  identity,  seems  to  be  the  proper  reference  for  these  Potosi 
forms  which  are  not  uncommon  although  usually  broken.  The  form 
and  venation  are  very  characteristic.  Lack  of  sufficient  recent 
material  renders  comparisons  difficidt.  The  form  and  particularly 
the  venation  warrant  the  reference  of  this  form  to  the  Apocynaceae 
which  has  a  large  number  of  shrubs,  trees,  and  leaves  in  tropical 
South  America.  A  number  of  genera  prominent  in  the  South  Ameri- 
can flora  such  as  Shytanthnis,  Aapidoaperma,  Taiemaemontana,  Vol- 
lesia,  Thevetia,  PresUmia,  Forsteraniaf  Bohhia,  etc.,  have  some  species 
with  leaves  that  are  very  similar  to  the  fossil. 

Cbeype*.— Cat.  No.  35115,  a,  6,  c,  U.S.N.M. 
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Order  POLEMONIALES- 

Family  BIGNONIACEAE. 

Geiiiis  JACARANDA  Jussieii. 

JACARANDA  POTOSINA,  sew  ■pedes. 

Plate  18,  fig.  14. 

Description. — ^Leaflets  small  and  thin,  subsessile,  lanceolate  in  out- 
line, with  a  bluntly  pointed  apex  and  a  narrowly  cuneate  base. 
Margins  entire.  Length,  about  1.5  cm.  Maximum  width,  midway 
between  the  apex  and  the  base,  about  3  mm.  Petiolule  very  broad, 
short,  1  mm.  or  less  in  length,  truncate.  Midrib  attenuated  distad, 
broad  in  the  lower  half  of  the  leaflet,  expanding  rapidly  proximad  to  its 
junction  with  the  petiolule  with  which  it  is  continuous.  Secondaries 
thin,  numerous,  ascending;  thoy  diverge  from  the  midrib  at  acute 
angles  subparallel  with  one  another  and  the  lateral  margins  and  are 
connected  by  straight  oblique  tertiaries. 

This  well  marked  new  form  is  referred  with  some  hesitation  to  the 
genus  Jacaranda,  agreemg  with  the  leaflets  of  several  of  the  existing 
pinnate  leafed  species  with  tiny  leaflets,  as  for  example,  Jacaranda 
caroliniana  Pohl  or  Jdcaranda  cuspidifolia  Martins. 

The  genus  Jacaranda  comprises  about  two  score  existing  species  of 
shrubs  of  the  campos  and  trees.  It  is  confined  to  tropical  America 
and  ranges  from  Bermuda  to  Brazil,  and  is  abundant  in  the  Amazon 
basin.  The  only  other  known  fossil  species  is  one  based  upon  both 
leaflets  and  seeds  described  by  Ettingshausen  ^  which  Schenk '  thinks 
is  of  doubtful  identity.  There  are  poorly  preserved  specimens  of 
several  varieties  of  winged  seeds  present  in  the  Potosi  collections,  but 
none  of  these  can  be  conclusively  referred  to  the  Bignoniaceae. 

According  to  Herzog  *  Jacaranda  cuspidifolia  occurs  in  the  vicinity 
of  Santiago  and  San  Jose  and  in  the  hill  coimtry  of  Velasco  and  a 
second  species  is  f  oimd  in  the  broken  woods  along  Rio  Piral  and  Rio 
Yapacani,  all  localities  in  eastern  Bolivia. 

Holotype.—CeLt.  No.  35116,  U.S.N.M. 

>  EttlngshauseD,  G.  von.    Die  terU&re  Flora  too  H&ring  in  Titol,  1855,  p.  59,  pi.  20,  figs.  12-20. 

>  Sdienk,  A.,  PalikeophTtologie,  1800,  p.  779. 

>  H«nog,  Th.,  PflanienibnnatioDan  Ost  BoUvlas,  vol.  44, 1910. 
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Order  RUBIALES. 

Fanuly  RXJBIACEAE. 
Genus  RUBIAdTES  Weber. 

BUBUCITES  NUMMULARIOIDES,  b^  apedeik 

Plate  18.  fig.  15. 

DescripHon, — ^Leaves  small,  ovate,  or  broadly  elliptical  in  outline, 
relatively  long  petiolate,  widest  in  the  middle,  with  a  somewhat  nar- 
rowed roimded  tip  and  a  broadly  ctmeate  base.  Margins  entire. 
Texture  coriaceous.  Length,  about  4  mm.  Maximum  width,  about 
3  mm.  Petiole  stout,  curved,  about  1.5  mm.  in  length.  Midrib 
stout.  Secondaries  thin,  about  three  subparallel,  openly  campto- 
dromie  pairs.    Tertiaries  obsolete. 

These  small  leaves  are  somewhat  suggestive  of  some  species  of 
Celastraceae,  but  upon  the  whole  their  closest  affinities  appear  to  be 
with  several  existing  genera  of  Rubiaceae,  and  they  are  consequently 
referred  to  the  form  genus  Bubiacites  proposed  by  Weber  for  Rubia- 
ceous  leaves  of  tmcertain  generic  affinity.    Ignoring  the  exclusively 
herbaceous  genera  comparisons  may  be  made  with  various  existing 
species  of  Anisomeris  Presl,  Palicourea  Aublet,  and  Coprosma  Forster. 
None  of  these  genera  are  recorded  as  fossils.    Ardsomeria  comprises 
about  25  species  of  shrubs  ranging  from  Venezuela  to  Paraguay,  but 
chiefly  Brazilian.     Ooprosma  comprises  about  40  species  of  shrubs 
and  small  trees  mostly  oriental  and  extending  from  Java  to  New 
Zealand  and  in  Oceanica  to  Hawaii  but  f  oimd  also  on  Juan  Fernandez 
and  in  Chile.    Palicourea  comprises  over  100  species  of  shrubs  con- 
fined to  tropical  America  and  ranging  from  Mexico  and  the  Antilles  to 
souUiem  Brazil. 

Holotype,— Cat.  No.  35117,  U.S.N.M. 

Order  CAMPANULALES. 

Family  COMPOSITAE. 

Genus  CTPSELFTES  Heer. 
CYPSBUTES  POTOSUNUS,  new  apedM. 

Plate  18,  fig.  16. 

Description. — ^A  linear,  cylindrical  achene  with  a  corona  of  pappus 
distad.  Surface  with  about  10  longitudinal  ribs.  Length,  about  3 
nim.  Diameter,  1.5  mm.  This  undoubtedly  represents  the  fruit  of 
some  species  of  Compositae  of  imcertain  generic  relationship.  It  is 
represented  in  the  collections  by  two  good  specimens  and  fragments 
of  others  and  is  referred  to  the  fonn-genus  Oypselites  to  which  Heer  has 
referred  a  variety  of  similar  remains  from  the  Miocene  of  Switzerland. 

Holoiype.—Ceii.  No.  35118,  U.S.N.M. 
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INOERTAE  SEDIS. 

CABPOUTHUS  ENGELHARim,  ii«w  bum^ 

Plate  18,  fig.  17. 

Carpolitu  ovoideui  Enqelhardt,  Sits,  Naturw.  Gesell.  Iob  in  Dresden,  1894, 
Abh.  1,  p.  13,  pi.  1,  fig.  58  (not  Oorda  or  Goeppert). 

Descriptwn. — ^An  elliptical  lenticular  seed  about  9  mm.  in  diameter 
and  with  a  smooth  surface,  probably  representing  the  seed  of  some 
leguminous  tree,  but  of  imcertain  generic  aflSnity.  There  is  a  single 
characteristic  specimen  in  the  present  collection.  Engelhardt's  name 
was  used  by  Corda  in  1841  for  a  Paleozoic  fruit  and  again  by  Goeppert 
in  1845  for  another  Paleozoic  fruit,  and  both  have  been  taken  up  by 
later  authors,  so  that  the  name  of  the  Potosi  form  has  been  changed 
as  a  slight  token  to  M.  Engelhardt,  its  original  describer. 

Holotype.—CeLt.  No.  35119,  U.S.N.M. 

CARPOLrrmJS.  apedes  No.  1. 

Plate  18,  fig.  19. 

A  compressed  seed  or  fruit  about  7  mm.  long  and  5  mm.  wide 
with  the  hilum  at  one  side  and  surrounded  by  a  narrow  marginal 
wing.    Possibly  referable  to  the  Aceraceae. 

Cat.  No.  35121,  U.S.N.M. 

CARPOUTEnJS,  apedM  No.  2. 

Plate  18,  fig.  20. 

A  fruit  consisting  of  five  spherical  nutlets,  each  about  4  mm.  in 
diameter. 
Cat.  No.  35122,  U.S.N.M. 

CABPOUTHUS.  Bpedes  No.  8. 

Plate.  18,  fig.  21. 

A  small,  obovate,  somewhat  compressed  seed  with  three  longi- 
tudinal oblique  ridges  on  each  face,  roxmded  distad  and  pointed 
proximad,  (fue  margin  nearly  straight  and  the  other  full  and  rounded. 
About  5  nun.  long  and  3  mm.  wide.  Probably  corresponds  to  the 
unnamed  seed  figured  from  Potosi  by  Britton  in  his  figure  78. 

Cat.  No.  35138,  U.S.N.M. 

CABPOUTHUS,  ■pedes  Ne.  4. 

Plate  18,  fig.  22. 

A  small,  somewhat  compressed  obovate  seed  longitudinally  lined 
proximad,  about  2  mm.  long  and  1  mm.  in  maximum  width. 
Cat.  No.  35123,  U.S.N.M. 
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CARPOUnETOS,  VMlM  No.  6. 

Plate  18,  fig.  23. 

A  fruit  subglobular  above^  with  a  long  stout  pedxmcle,  suggestive 
of  the  Lauraceae.  Length,  about  7  nun.  Maxunum  width,  about 
2.5  nun. 

Cat.  No.  36124,  U.S.N.M. 

ANTHOUTHUS  QIUNQUKPABTITA  Bufellwidt. 

AfUhoiUhui  qfninquepartUa  Enoblhardt,  Sitz.  Naturw.  Gesell.  Isia  in  Dresden, 
1884,  Abh.  1,  p.  13,  pi.  1,  fig.  57. 

A  small  five  parted  calyx  was  described  under  the  above  name  by 
Elngelhardt  without  any  suggestion  as  to  its  botanical  afi^ty.  No 
specimens  are  present  in  the  collections  studied  by  me.  In  appear- 
ance it  su^ests  the  Anacardiaceae  or  Celastraceae. 

SPINED  STEM. 

Plate  18,  fig.  18. 

There  are  such  a  variety  of  unrelated  plants  in  the  modem  flora  of 
the  tropics,  including  ferns,  various  monocotyledons  and  numerous 
dicotyledons,  that  possess  slender  spined  stems  like  the  small  frag- 
ment figured  that  it  is  a  hopeless  task  to  even  pass  them  in  review. 
As  an  additional  element  in  the  Potosi  flora  this  specimen  deserves 
to  be  placed  on  record. 

Cat.  No.  35120,  U.S.N.M. 

EXPLANATION  OF  PLATES. 
Platb  15. 

Fio.   1.  PolysUckum  bolivianum  Berry. 

2.  PodocarputfostUiBEngeXhaxdU 

3,  4.  Festuca,  species. 

5.  PhragmiUs,  species. 

6,  7.  Mjprica  banknoides  Engelhardt. 

8.  Ruprechtialrraunix  Engelhaidt, 

9.  Ccarpoliihiu  viornaformia  Berry. 

10.  Capparia  mvUinerma  Engelhardt. 

11.  EfkxiUoniawendtiiBntUm. 

12.  FanYiiannia  Mttoni  Engelhardt. 

13.  Weinrnannia  potonna  (Britton). 

14, 15.  Aeaeia  uninervtfolia  Engelhardt. 

16, 17, 18.  Acacia  dimidiato<ordata  Engelhardt. 

19.  Jn^  ocAMnttm  Engelhardt. 

20.  PiihecololnumlniUanianum  Berry. 

21.  Jtftmoaa  areua^jfolia  Engelhardt. 

22.  Mimontea  engelhardti  Berry . 
23-29.  CaZ2itmdhx  o&It^  Engelhardt. 

30.  JSn<ert>Zo&ium  j^rondi/bZtum  Engelhardt. 

31.  JSiUero2o6fttm  parv|A>Ztum  Engelhardt. 
82&-34.  Cassia  aingeuHiidi  Berry ^ 
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Pl-^tb  16. 

Fio.  1.  Cas9ia  rigiftdifolia  Engelbardt. 

2/3, 4.  Cassia  ufendtii  Britton. 

5, 6.  Cassia  membranacea  Enge1har>^t. 

7, 8.  Cassia  ligustrinafonnis  Berry. 

9.  Cassia  cuUrifolia/ormis  Berry. 
10,11.  Cassia  cristoides  Engolhaxdt, 
12, 13.  Cassia  chrysorarpoides  Engelhardt. 

14.  Caesalpinia  gnehUngiEagolhBidt. 

15.  Caesalpinia  sesnl^oliMes  Berry. 

16.  Caesalpinites  potosianus  Berry. 

17.  Copaifera  potosiima  Berry. 

18.  Copa^era  corocoriana  Berry. 

Platk  17. 

Fio8. 1, 2.  Bauhinia  polosiatia  Berry. 

3.  PdtophoTum  memhranaceam  Engelhardt. 
4, 5.  Amicia  antiqua  Britton. 
-     6.  J/acftamu7?ft  mocor/KHcieA  Engelhardt. 

7.  Machanium  mUleri  Berry.  ^ 

8.  Dalbergia  potosiana.'QetTy . 

U.  Dalhergia  (7)  antiqua  Engelhardt. 
10, 11.  Drepanocnrpus  franckei  Engelhardt. 

12.  Aeschynaniene  holiiianum  (Engelhardt). 

13.  Sweetia  terttaria  Engelhardt. 

14.  T/mehocarpus  obtusi/nUtis  Engelhardt. 

15. 16, 17.  Platypodium  potosianum  Engelhardt. 

Platk  18. 
FiQ.  1.  LeguiJiinosif^s,  Mpecies. 

2, 3.  Porlieria  tertiaria  Britton. 
4,5.  Passiflora  canfieldi  Britton. 

6.  Myrteola  potosiana  Berry. 

7.  Terminalia  singewaldi  Berry. 

8.  9.  Termiiialia  antiqiia  Britton. 
10, 11, 12.  Cuphea  antiqua  Britton. 

13.  Apocynophyllum  potosianu7n  Berry. 

14.  Jacaranda  potosina  Berry. 

15.  Rubiaritesnummularioides  Berry. 

16.  Cypselites  potosianus  Berry. 

17.  Carpolithus  engelhardti  Berry. 

18.  Spilled  stem, 

19.  Carpolithus,  species  No.  1. 

20.  Carpolithus,  species  No.  2. 

21.  Carpolithus,  species  No.  3. 

22.  Carpolithus,  species  No.  4. 

23.  Carpolithus,  species  No.  5. 
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A  REVIEW  OF  THE  SUBSPECIES  OF  THE  LEACH  PETREL, 
OCEANODROMA  LEUCORHOA  (VIEILLOT). 


By  Habbt  C.  ObbbholsbB; 
Of  the  Biological  Survey,  United  States  Department  of  Agriculture, 


Notwithstanding  the  considerable  attention  that  has  been  paid  to 
tixe  petrels  of  the  Oeeanodroma  leucorhoa  group,  the  last  word  has 
evidently  not  yet  been  said  on  the  subject.  Nor  do  we  consider 
that  all  points  in  this  difficult  case  are  settled  by  the  present  investi- 
gation, which  we  undertook  in  connection  with  the  identification  of 
the  specimens  of  this  species  in  the  Biological  Survey  collection;  but 
the  following  note&  on  the  status  of  the  different  forms  of  Oeeanodroma 
leucorhoa  seem  worthy  of  presentation  in  print  while  we  are  waiting 
for  more  material  to  clear  up  the  remaining  imcertainty  concerning 
their  geographic  distribution. 

The  latest  author  to  discuss  the  relationships  of  these  birds  < 
recognized  two  forms — Oeeanodroma  leucorhoa  leucorhoa  from  the 
Atlantic  Ocean,  Bering  Sea,  and  the  Aleutian  Islands,  and  Oeeano' 
drama  lencorhoa  Jca^ingi  from  the  Pacific  coast  of  North  America 
from  southern  Alaska  southward.  This  conclusion,  however,  was 
arrived  at  apparently  without  examination  of  the  type  series  of 
Oeeanodroma  leucorhoa  Jca^ingi. 

For  the  present  comparisons  we  have  had  available  the  collections 
of  the  United  States  National  Museum,  including  that  of  the  Biological 
Survey  of  the  Department  of  Agriculture,  and  also  that  of  the  Carnegie 
Museum,  for  which  last  the  writer's  thanks  are  due  M>.  W.  E.  C. 
Todd.  This  material  comprises  altogether  158  specimens,  repre- 
senting nearly  all  parts  of  the  North  American  range  of  the  species, 
and  includes  the  type  series  of  Oeeanodroma  Jcaedingi  Anthony, 
with,  of  course,  the  type,  and  also  the  types  of  Oeeanodroma  heali 
Emerson  and  Oeeanodroma  bddingi  Emerson.  All  measurements 
have  been  taken  in  millimeters,  and  otherwise  as  in  the  writer's 
paper  on  Butorides  vireseens? 

We  are  able  to  recognize  three  forms  of  Oeeanodroma  leucorhoa^  as 
set  forth  below: 

OCEANODROMA  LEUCOBHOA  LEUCORHOA  (VleOlot). 

Procellaria  leucorhoa  Vibillot,  Nouv.  Diet.  d'Hist.  Nat.,  vol.  25,  1817,  p.  422 

(maritime  parts  of  Picardy,  France). 
Procellaria  leackii  Temminck,  Man.  d'Ornith.,  ed.  2,  vol.  2, 1820,  p.  812  (St.  Kilda 

Island,  Scotland). 

1  Wlltett,  Auk,  vol.  32,  Jaly,  1915,  p.  301. 

>  See  Proc.  U.  S.  Nat.  Mus.,  vol.  42,  Aug.  29, 1912,  p.  533. 

Proceedings  U.  8.  National  Museum.  Vol.  54-No.  2230. 
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P[rocellaria].  Bulloekii  Flbmino,  Hist.  Brit.  Anim.,  1828,  p.  136  (St.  Kilda 
Island,  Scotland ;  based  on  the  same  specimen  as  ProceUaria  leachii  Temminck). 

Thldlassidroma],  tcapulata  Eittlitz,  DenkwQrd.  Reise  Rubb.  Amer.  Micrones. 
und  Kamts.,  vol.  2, 1858,  p.  191  (Pacific  Ocean  off  the  coast  of  Japan,  in 
latitude  37^  N. ;  longitude  148^  3(K  E.). 

Subspecific  characters. — Size  large;  plumage  sooty  brown,  lighter 
below;  head  slightly  phunbeous;  rump  white;  and  tail  much  forked. 

Measurements. — ^Male:^  Wing,  145-157  (average,  152.9)  mm.;  tail, 
77.5-88  (84.8);  exposed  culmen,  16-17  (16.4);  height  of  bill  at  base, 
5.8-6.8  (6.2);  tarsus,  22-25  (23.8);  middle  toe  without  claw,  19-6-22 
(20.6);  fork  of  tail,  15.5-23  (19.3).  Female:'  Wing,  148-163  (aver- 
age, 155.6)  mm.;  tail,  80-90  (85.8);  exposed  cuhnen,  15-17.1  (16.1); 
height  of  bill  at  base,  6-6.8  (6.3);  tarsus,  23-25.8  (24.1);  middle  toe 
without  claw,  18.8-22  (20.6);  fork  of  tail,  15.5-26.5  (19.7). 

Type4ocaiity. — ^Maritime  parts  of  Picardy,  France. 

Geographic  distribviion. — North  Atlantic  Ocean  and  North  Pacific 
Ocean:  breeds  from  southern  Greenland  and  Iceland  south  to  Maine 
and  Ireland,  and  from  the  Aleutian  and  0)mmander  Islands  to  the 
Kuril  Islands.  Migrates  east  to  Sicily,  south  in  the  Atlantic  Ocean 
to  Virginia,  the  Bermuda  Islands,  the  Equator,  and  casually  even  to 
South  Africa;  in  the  Pacific  Ocean  to  Japan  and  Midway  Island. 

RemarTcs. — Petrels  of  this  species  from  the  Aleutian  Islands  and 
the  middle  and  western  portions  of  the  North  Pacific  Ocean,  includ- 
ing the  Commander  and  Kuril  Islands,  appear  to  be  slightly  darker 
than  birds  from  the  North  Atlantic  Ocean,  but  this  is  probably  due 
to  the  age  of  the  specimens  rather  than  to  any  subspecific  difference; 
and  since  our  series  does  not  show  them  to  be  satisfactorily  different, 
they  must  bear  the  name  Oceanodroma  leucorhoa  leucorhoa.  A  speci- 
men from  the  Ugashik  River  on  the  mainland  of  Alaska,  west  of  the 
Alaska  Peninsula,  taken,  December  3,  1881,  is  apparently  also  refer- 
able to  this  form. 

Average  measurements  of  specimens  from  the  different  parts  of 
the  range  of  this  subspecies  are  as  follows: 


LocaUty. 

Wing. 

TaU. 

Ex- 
posed 

men. 

Hel^t 
ofbiU 

at 
base. 

Tarsus. 

Middle 
toe 

with- 
out 

daw. 

Fork 
oftaU. 

Ten  males  from  northeastern  North  America. . 

Five  males  from  the  North  Pacific  Ocean 

Eight  females  from  northeastern  North  Amer- 
ica  

mm. 

162.9 

15S.4 

156.6 
153.8 

mm. 
84.8 
84.8 

85.8 
84.8 

mm. 
16.4 
16.0 

16.1 
15.7 

mm. 
6.2 
6.1 

6.3 

5.9 

mm. 
23.8 
24.8 

24.1 
25.0 

mm. 
20.6 
19.5 

20.6 
20.3 

mm. 
19.3 
21.0 

19.7 

Two  females  from  the  North  Pacific  Ocean . . . 

17.6 

Birds  of  this  species  evidently  become  much  more  brownish  and 
sometimes  paler  after  lying  in  the  cabinet  for  a  long  term  of  years, 


1  Ten  specimens,  from  northeastern  North  America, 
s  Eight  specimens,  Crom  northeastern  North  America. 


Digitized  by 


Google 


Ka2230.  REYIEW  OP  OCEANODROMA  LEUCORHOA—OBEBHOLSER.    167 


since  fresh  birds  are  usually  darker.  The  more  or  less  plumbeous  cast 
of  the  plumage  is  entirely  an  individual  variation,  and  the  complete 
lack  of  it  is  often  due  to  the  age  of  the  skin,  like  the  brownish  cast 
above  mentioned.  The  whitish  edgings  on  the  secondaries  and 
tertials,  used  sometimes  by  authors  as  a  subspecific  or  specific  dis- 
tinction, are  an  indication  of  fresh  plumage,  for  these  apparently 
soon  either  partially  or  completely  wear  away  by  abrasion  of  the 
feathers.  The  measurements  given  above  bring  out  the  fact  that 
the  female  of  this  subspecies,  as  in  all  the  other  forms  of  the  species, 
.  averages  slightly  larger  than  the  male. 

The  writer  has  examined  34  specimens  of  Oceanodroma  leucorhoa 
leucorhoa,  including,  in  addition  to  those  from  the  locaUties  men- 
tioned in  the  subjoined  table  of  measurements,  birds  from  the 
Potomac  River  and  from  the  State  of  New  York,  both  without  date 
of  capture. 

MeasuremenU  of  specimens  of  Oceanodroma  leucorhoa  leucorhoa. 


laiii. 


Male. 
...do.. 


.do.- 


_do,. 


.do.,. 


,do.. 


mn»».-. 


..do.,. 
..do... 
...do... 

...do,.. 


..-do.. 


...do... 


Locality. 


Omul    Menan    la- 

lond.N.  B. 
..-.do. 

OH    Nantucket 

do , 

North       Atlantic 

S&bl0  UlAud  Baixkr 
NOTft  Scotia. 

.do. 


Dal». 


CoUector. 


H,  H^rrlck. 


..do...... 

Ialy28,tS83  j  J.  £.  Be^e- 

'      diet. 
JulyaVJSSa  |...,.do.,..-. 
S«pt.ia,lS78  I  H.  L.  Now- 


mm 
US,  5 


i  s 


1^ 

-r- 


t*   ^ 


Si 


Sept.  3,l£7a 
do.. 


in7«6i. 


.do- 

.do.. 


..,do., 
..do.. 


.do.. 


.Igis 


WaablRgtOD^D.C,  Ans. 

, » .  Ao ,..♦---  . .  .do ,.,..... 

Fort    ChiiTio,    Un-    July  13,l!i82 

RavH,  Quebbo. 
Altu  la  land.  Aiaska.i  JtinB  ao,l»7a 
Kis)ca  Is  land,.V  liisku .  Sept.  17 ,  1904 
NearMidwoy  Island,   Nov.  t,l807 

Pacific  Ocean,  Lot.  1 

27- N.;  UnR.lTW* 

£. 
N<Mir    Midway    U-    Nov.  6,19 

landr    Pacific 

Ooean,    Ivat.   21* 

ao-  N.;  Lonr  172* 

IS'  W. 
Blmushir      TfllAod,    Juqo33^19CN 

Kuril  Iskmiis,  J  a-  ' 

O^il  an  tucket  I  Jaly2ft,lSB3 

Bird  KockSf  Gulf  oF    July   9, 1687 
Bt.  LavrancCj 

.....do..............  ...do ........ 

Bank    Quereau,    ^pt.l3,l£78 

North      Atlanxlc 

Ocean, 

Potomac  HI ver. — -  —,135- 

OlT     Cape     Sable,  ;  Aug.  30, ISS7 

Nova  ScoUa, 
I'Gn^ulu    U  L  a  n  d^    July  24 ,  1SS7 

Newfoundlajid,      t 


oooib. 

V.  a.  Flab 
Commia- 
Btou. 

,.,.do..... 


14fi 
lU 

L.M.  Turner  i^ 


16& 


1&I.G 


«7 


Ifi.S 
16 


1«.3 


W.H,DftlL. 
J.  B.  EKbert 
P.  Bartacb^. 


151 
153 


n.5 
S3 

Si 

S7 


154-6S3 


.do. US 

1  Uied  in  measurement  averages  on  p.  166. 


.do.... 


A.  H.  Cbirl 


J.  E.  Bgv^ 

diet. 
W.FalmcT.. 


14S 


....do....... 

R.  L.  New- 
comb. 

J.  VnTdeQ... 
W.  Pftlmer.. 


1S6 
1B3 


151.  S 
155 


ie.5 
16.5 
16 
1^ 

15.5 
16.1 
15.5 


16h3 


15.  K 

n.i 

15 


lfl.5 
16 


e.s 


6.5 


Hoi  -« 


24.130.8.15.$ 
24.519.531 


122 


%     21 


33.321 
24.StL 

33. & 


:t5.5 

34 

35.5 


30.5 

19.2 

19 

30.1 


0Jbl.5 


31 


6.  S  24.5 


g7.5 
86 


u  m 


as.  8 

33.5 


33.5 
34. ^ 


23.5 
23 


lis 


33.5 


16 
18 
21 

17.  a 

!§.« 
25.1 
16.5 


22 


30 

30.3 


IS 


30.5 
19.31&.fr 


17.6 
36.5 


30 
23.5 


34.5;21.M 


17.  r 
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MeafuremerUs  of  specimens  of  Oeeanodrama  leticorkoa  Uuoorkoa — Contimtied . 


u.aNjf. 

No. 


1084361. 
211228.. 


201458.. 


03006.. 

12867.. 
211227. 


Sex. 


Femalec 
...do.... 


..do.. 


LocaUty. 


Fox  Uanda,  Maine. . 
Near  Midway  laland 

Paciflo   Ocean, 

Lat.26*N.;Long. 

174-  16'  E. 
About  100  miles  east 

of  Hiedni  Island, 

Commander  Is- 

landSyKamehatka. 
Oft    Nantucket 

8boals.Mas8. 
Bay  of  fimdy,  New 

Bnmswiok. 
Near  Midway  Island, 

Padflc  Ocean,  Lat. 

26*     N.:     Long. 

174*  16'  E. 


Date. 


Jane  10, 1880 
Nov.  11,1007 


June  12,1906 


July  27,1883 


Nov.  11,1007 


CoUeetor. 


fe     1 


•a 

«  H 

M 


M.Hardy...   161 
P.  Bartsch..  150 


A.H.Clark.   157.5183.516 


J.  £.  Bene- 
dict. 

j.R.wnus. 

P.Bartsoh.. 


158 
156.591 
154     84 


» 


16.8 
15.4 


.8 


24 
5.624.5121 


6.225.519.5 


25.7 


20.5 
17.5 


24.521 
24.210.1 


18.5 


17.5 

15 
25 
16 


1  Used  in  measurement  averages  on  p.  166. 


OCBANODROMA  LEUCORHOA  BEAU 


Oceanodroma  heali  Emerson,  Condor,  vol.  8,  March  20,  1906,  p.  54  (Sitka  Bay, 

Alaska). 
Oceanodroma  beldingi  Emerson,  Condor,  vol.  8,  March  20,  1906,  p.  54  (Netarts 

Bay,  coast  of  Oregon). 

Suhspecific  characters. — Similar  to  Oceanodroma  leucorhoa  leucorJioaj 
but  decidedly  smaller,  particularly  the  wing,  tail,  exposed  culmen, 
and  middle  toe. 

Measurements. — ^Male:'  Wing,  138-161  (average,  144.8)  mm.;  tail, 
76-84  (80.1);  exposed  culmen,  14.6-16.2  (14.8);  height  of  bill  at 
base,  6.5-6.5  (6.8);  tarsus,  22.6-24  (23.2);  middle  toe  without  claw, 
17.2-19.8  (18.3);  fork  of  tail,  13-22  (18.2).  Female:*  Wmg,  143.6- 
152  (average,  147.6)  mm.;  tail,  78.5-84.5  (81.6);  exposed  culmen, 
14.6-15.1  (14.9);  height  of  bill  at  base,  5.5-6  (6.7);  tarsus,  22.1-24.2 
(23.1);  middle  toe  without  claw,  18-19.5  (18.7);  fork  of  tail,  16-18.8 
(17.4). 

T)fpe4ocality. — Sitka  Bay,  Alaska. 

Geographic  distribution.— ^sst  region  of  northwestern  North  Amer- 
ica: breeds  from  southeastern  Alaska  south  to  the  coast  of  Oregon; 
migrates  south  to  the  coast  of  California. 

Remarks. — There  is  apparently  no  color  difference  between  this 
race  and  Oceanodroma  leucorhoa  leucorhoaj  nor  any  appreciable  dif- 
ference in  the  depth  of  the  fork  of  the  tail,  but  the  present  form  is 
sufficiently  smaller  to  warrant  subspecific  separation;  in  fact,  birds 
from  Washington  and  Oregon  have  been  commonly  referred  to  Ocea- 

>  Eleven  si>ecimeii8,  from  the  coast  of  Oregon  and  Washington. 
>Nhie  specimens,  from  the  coast  of  Oregon  and  Washington. 
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nodroma  leucorhoa  Icaedingi,  but,  as  shown  below,  they  are  certainly 
not  the  same  as  that  bird.  Specimens  from  the  coast  region  of  Wash- 
ington and  Oregon  are  most  different  from  Oceanodroma  leucorhoa 
leucorhoa  J  and  in  present  comparisons  these  have  therefore  been  used 
as  typical.  Those  from  the  latter  locality  form  the  basis  of  Oceano- 
droma leldingi  Emerson.^  The  birds  from  the  vicinity  of  Sitka, 
described  by  Emerson  as  Oceanodroma  heali,^  do  not,  howeyer.  as 
supposed  by  him,  differ  in  color  from  the  birds  of  Oregon,  such  differ- 
ence as  was  noted  by  the  describer  *  being  due  to  individual  varia- 
tion. Although  the  birds  from  Sitka  {Oceanodroma  heali)  are,  it  is 
true,  slightly  larger  than  those  from  Oregon,  the  difference  is  alto- 
gether too  slight  to  warrant  recognition  in  nomenclature,  and  the 
two  supposed  races  must  therefore  be  united  under  the  name 
Oceanodroma  healif  which  name  has  anteriority. 

Average  measurements  of  birds  from  the  different  parts  of  the 
range  of  this  subspecies  are  added  below: 


LoeaUty. 


Wing. 


TaU. 


Ex- 
posed 
culmen. 


Height 
of  biU 
at  base. 


Taisus. 


Middle 

toe 

without 

daw. 


Fork 
of  tail. 


Eleven  males  from  the  coast  of  Washington 
and  Oregon 

Ten  males  from  the  vicinity  of  Sitka,  Alaska. 

Nine  females  flrom  the  coast  of  Washington 
and  Oregon 

Ten  females  from  the  vicinity  of  Sitka,  Alaska. 


mm, 
144.8 
146.7 

147.6 
149.0 


80.1 
81.1 


81.6 
81.3 


14.8 
15.3 


14.9 
15.3 


6.8 
6.0 


6.7 
5.9 


23.2 
23.2 


23.1 
23.3 


18.3 
18.5 


18.7 
18.9 


mill* 
18.2 
19.2 

17.4 
18.7 


A  nestUng  taken  by  Mr.  G.  Willett  (No.  239960,  U.S.N.M.)  on  St. 
Lazaria  Island,  Alaska,  August  11,  1912,  has  the  body  barely  covered 
with  down,  and  is  so  young  that  the  feathers  apparently  have  just 
begun  to  grow.  In  color  it  is,  above,  plain  grayish  brown,  between 
mouse  gray  and  hair  brown;  and  below,  of  the  same  color  but  darker. 
The  date  of  this  specimen  indicates  the  breeding  season  of  the  species, 
which  is  further  corroborated  by  a  nestling  taken  on  Carroll  Island. 
Washington,  on  August  10,  1915. 

Altogether,  99  specimens  of  this  race  have  been  available.  In 
addition  to  the  localities  already  mentioned  and  those  included  in 
the  table  of  measurements  below,  the  following  localities  are  repre- 
sented by  specimens: 

Neah  Bay,  Washington;  Destruction  Island,  Washington  (July  11, 
1915);  Chemoluro  Island,  Alaska  (May  24  and  28,  1884;  June  21, 
1884);  Belkofski  Island,  Alaska  (September  10,  1893);  and  Forrester 
Island,  Alaska  (June  23,  1887,  July,  1913,  June  23  and  29,  1914). 

1  Condor,  vol.  8,  Mar.  20, 1906,  p.  54. 
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OGBANODBOMA  LBUCORHOA  KAEDINGI  Anllioii7.« 

Oeeanodroma  haedingi  Anthony,  Auk,  vol.  15,  No.  1,  January,  1898,  p.  37  ("at 
sea  near  Guadalupe  Island,  Lower  California  ")• 

Suh8pecific  charcLcters, — Similar  to  Oeeanodroma  leucorhoa  beali,  but 
decidedly  smaller,  especially  the  wing,  tail,  tarsus,  and  middle  toe, 
the  greatest  difference  appearing  in  the  shortness  of  the  tail;  tail 
much  less  forked;  and  pileum  more  distinctly  plumbeous. 

MecLSurements. — ^Male:^  Wing,  137-145  (average,  140.4)  mm.;  tail, 
66.5-74.5  (71.1);  exposed  culmen,  12.8-15  (13.9);  height  of  bill  at 
base,  4.5-6  (5.4);  tarsus,  20-21.5  (20.6);  middle  toe  without  claw, 
15.3-17.2  (16.5);  fork  of  taU,  9.8-17.5  (13.6).  Female:'  Wing,  138- 
145.5  (average,  142.6)  mm.;  tail,  67.5-77  (72.4);  exposed  culmen, 
13.5-14  (13.9);  height  of  bill  at  base,  5-6  (5.5);  tarsus,  19.5-21.3 
(20.7)  ;iniddle  toe  without  claw,  16-17.8  (16.4);  fork  of  tail,  10-18.5 
(12.6). 

Type-locality. — Pacific  Ocean  off  the  coast  of  northern  Lower  CaU- 
fomia,  in  latitude  31°  N.;  longitude  117°  W. 

Geographic  distribution, — The  Pacific  coast  and  islands  of  Lower 
California,  south  to  Clarion  and  Socorro  Islands  in  the  Revillagigedo 
group,  Mexico,  and  north  probably  also  to  southern  California. 

Remarks, — ^This  race  is  similar  to  Oeeanodroma  leucorlioa  leucorhoa^ 
but  in  size  differs  decidedly  more  from  the  typical  subspecies  than 
it  does  from  Oeeanodroma  leucorhoa  leali.  Although  the  depth  of  the 
forking  of  the  tail  varies  somewhat,  as  may  be  seen  in  the  appended 
table  of  measurements,  it  is  much  less  in  Oeeanodroma  leucorhoa 
Jcaedinffi  than  in  either  of  the  two  other  subspecies,  and  is  an  excellent 
character  for  distinguishing  the  present  race.  Although  Oeeanodroma 
leucorhoa  leali  is  of  the  same  color  as  Oeeanodroma  leucorhoa  leucorhoa, 
the  present  form  seems  to  differ  in  the  more  distinctly  plumbeous 
shade  of  the  pileum,  which  the  excellent  series  at  our  disposal  shows 
to  be  fairly  constant.  As  may  be  seen  by  the  above-given  charactersi 
Oeeanodroma  leucorhoa  Jcaedingi  is  much  more  different  from  either 
Oeeanodroma  leucorhoa  leucorhoa  or  Oeeanodroma  leucorhoa  beali  than 
the  two  latter  are  from  each  other,  but  it  is  undoubtedly  only  a 
subspecies,  since  its  characters  intei^ade  individually  with  those  of 
Oeeanodroma  leucorhoa  beali. 

All  the  specimens  of  Oeeanodroma  leucorhoa  Jcaedingi  at  present 
known  have  been  taken  at  sea  near  Guadalupe  Island,  Lower  Cali- 
fornia, or  off  the  coast  of  northern  Lower  California,  or  in  the  region 
southward  to  the  Revillagigedo  Islands.  Its  breeding  ground  is  not 
definitely  known,  but  may  be  assumed  to  be  some  of  the  islands 
i^thin  this  area.  However,  it  may  be  a  breeding  bird  on  the  islands 
off  central  and  southern  California,  as  birds  of  this  species  from  the 

1  Soveoteea  specimeos,  from  the  Paciflo  Ocean,  off  the  coast  of  northeni  Lower  California. 
*  Blffht  specimens,  from  the  PadQc  Ocean,  off  the  coast  of  northern  Lower  California. 
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Farallon  Islands,  California,  have  not  bean  available  in  the  present 
connection. 

Among  the  birds  examined,  not  only  of  this  form,  but  of  the  two 
other  subspecies  of  Oceanodroma  leucorhoa  as  well,  are  specimens  in 
which  the  middle  upper  tail-coverts  are  more  or  less  extensively, 
sometimes  wholly,  brown;  and  in  the  series  of  Oceanodroma  leucorhoa 
Jcaedingi  are  four  specimens,  males  and  females,  that  have  very 
little  white  on  the  upper  taU-coverts,  this  being  restricted  to  the 
outer  vanes  of  the  shortest  lateral  feathers.  This  variation  is 
apparently  individual,  but  it  may  be  a  lingering  mark  of  the  juvenal 
plumage. 

Twenty-five  specimens  of  this  form  have  been  examined,  all  of 
which  are  included  in  the  following  table  of  measurements: 

Measurements  of  specimens  of  Oceanodrvma  leticorhoa  kaedmgi. 


Carnegie 

Mnseoin 

No. 


Bex. 


LocaUty. 


Date. 


Collector. 


222101 


Kale. 


22219 1 

...do.... 

TOaORX 

...do.... 

22226  1 

...do.... 

222211 

...do.... 

...do.... 

222251 

...do.... 

222371 

...do.... 

222221 

...do.... 

222161 

...do.... 

222131 

...do.... 

222381 

...do.... 

222231 

...do.... 

222361 

...do.... 

222141 

...do.... 

222311 

...do.... 

222171 

...do.... 

222111 

Female 

222291  I.. .do.. 


222181 
222341 
222331 
222241 


..do... 
..do... 
..do... 
..do... 
..do... 
..do... 


I 


Pacific  Ocean,  near  Gna- 
dalupe  Island,  Lower 
CaUfomla,  Lat.  28* 
35'  N.;  Long.  IW  81' 
W. 
Padflc  Ocean,  off  north- 
em  Lower  CalifomJa, 
Lat.  31*  N.;  Long. 
117«  W.«  ^ 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Pacific  Ocean,  near  Qna- 
dalupe  Island,  I-ower 
Call/omIa,Lat.28»85' 
N.;  Long.  118*  SC  W. 
Pacific  Ocean,  off  north- 
em  Lower  California, 
Lat.  31*  N.;  Long.  117* 
W. 

do 

do 

do 

do 

do 

do 


1897 
July  18 


July  25 


...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
..do.... 
..do.... 
...do.... 
..do.... 
...do.... 
..do.... 
..do.... 
,:.do.... 
..do.... 
July   18 


July  25 


..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


A.  W.  An- 
thony. 


..do.. 


..do.. 
..do.. 
..do.. 
..do., 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


...do.. 


..do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


78.514    j  6    21 

77     14      5.221 

S75.5!l3.7  5.819.8 

74    113.5'  5.119.5 

13.8,  5     21 
72.5114    I  6    |21 


17.2ilL5 
16     11 
15.818L5 

15  13 

16  llO 
16    1I2.3 


1  Used  in  measurement  averages  on  p.  171 . 
>  Type  of  Oceanodroma  kaedingi  Antnony. 
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DESCRIPTION   OF   HYMENOCEPHALUS   TENUIS,   A   NEW 
MACRUROID  PISH  PROM  THE  HAWAIIAN  ISLANDS. 


By  Charles  H.  Gilbert  and  Carl  L.  Hubbs, 

Of  Stanford  University  ^  California, 


During  the  course  of  their  studies  on  the  macruroid  fishes  of  the 
Japanese  and  Philippine  faunas,  the  authors  have  reexamined  several 
of  the  Hawaiian  species  of  this  group,  resulting  in  the  discovery  of 
an  undescribed  species  of  Hymenocephalus,  widely  diflferent  from  any 
of  the  described  forms.  The  description  of  this  new  species  forms 
the  basis  of  the  present  paper. 

HTMENOCEPHALUS  TENUIS,  new  «pMie8. 

Hymenocephalus  striatulus  Gn.BERT,  Bull.  XJ.  S.  Fish  Oomm.,  1903  (1905),  sec.  2, 
p.  665  (in  part,  including  only  the  specimen  from  Station  3920). 

Type-specimen. — 75  mm.  long  to  end  of  tail,  20  mm.  long  to  anus; 
dredged  off  the  southern  coast  of  Oahu,  one  of  the  Hawaiian  Islands, 
at  AJbaiross  station  3920;  depth,  265  to  280  fathoms;  bottom  tem- 
perature, 44.6  Pahr.;  Cat.  No.  78177,  U.S.N.M. 

In  its  form  this  species  differs  from  all  others,  being  the  only  one 
in  which  the  head  is  not  compressed.  The  width  of  the  cylindrical 
head  is  half  its  length  and  is  just  equal  to  its  greatest  depth,  which 
is  also  the  greatest  depth  of  the  body.  Preocular  length  erf  snout, 
1.3  in  orbit,  3.6  in  length  of  head.  The  length  of  the  orbit  is  a 
litUe  greater  than  its  vertical  height,  and  is  contained  1.15  times 
in  the  postorbital,  or  2.65  times  in  the  entire  length  of  the  head* 
The  hindar  margin  of  the  pupil  is  equidistant  from  the  tip  of  the 
snout  and  from  the  end  of  the  opercle.  The  sides  of  the  inter- 
orbital  area  are  strongly  concave;  its  least  width  is  contained  6 
times  in  the  head;  the  least  suborbital  width  is  about  0.3  the  orbital 
length.  The  barbel  is  not  quite  half  the  length  of  the  orbit.  The 
upper  jaw  extends  from  below  the  front  of  the  nasal  fossa  back- 
wards and  slightly  downwards  almost  to  below  the  hinder  margin 
of  the  orbit.  Length  of  upper  jaw  2.25  in  that  of  head.  The  gill- 
rakers  are  tubercular  and  are  fewer  in  number  than  in  any  other 
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species,  there  being  only  about  10  in  the  similar  double  series  of 
tiie  outerjtwo  arches.  They  are  scarcely  less  rudimentary  than  in 
the  species  of  the  genera  related  to  Coryphaenoides  and  Lioryurus. 
The  structure'of  the  head  is  comparatively  firm. 

The  distance  between  anus  and  base  of  ventral  fins  equals  that 
between  tip^ofj  snout  and  hinder  margin  of  pupil,  and  is  a  httle 
longer  than  the'^distance  from  base  of  ventral  to  fold  of  the  gill- 
membranes  where  they  cross  the  isthmus.  Laterally  the  gill- 
membranes  are  free  from  the  isthmus. 

The  lens-like  structure  before  the  anus  is  longitudinally  elliptical 
in  outline,  and  is  a  UtUe  longer  than  the  similar  but  more  nearly 
circular  organ  on  the  midventral  line  before  the  ventral  fins. 

The  scales  are  largely  lost,  but  several  are  retained  along  the 
sides  and  on  the  belly.  They  are  all  smooth  and  are  marked  with 
numerous  concentric  striae.  About  three  rows  of  scales  seem  to 
separate  the  lateral  line  from  the  front  of  the  first  dorsal  fin. 

The  distal  portion  of  the  second  dorsal  spine  is  weakly  but  dis- 
tinctly denticulate,  as  in  no  other  described  species  of  the  genus. 
The  base  of  the  first  dorsal  fin  is  contained  1.8  times  in  the  inter- 
dorsal  space,  1.3  times  in  the  postocular  length  of  the  head.  The 
rays  of  the  paired  fins  are  slender  and  weak;  the  outer  ventral  ray 
extends  not  quite  to  the  anus  and  is  contained  1.7  in  the  head;  the 
inner  ventral  rays  are  shorter  than  the  orbit  and  extend  but  half- 
way to  the  anus.  The  first  anal  rays  are  also  shorter  than  the  orbit. 
There  are  8  rays  in  the  ventral  fin. 

The  ground  color  is  yellowish  brown,  darkest  about  the  base  of 
the  first  dorsal  fin;  a  median  silvery  streak  is  evident  along  the  tail; 
the  sides  of  the  head  and  trunk  to  above  the  pectoral  base  are  bright 
silvery  in  color,  separated  by  an  indistinct  darker  streak  from  the 
color  of  the  back.  The  region  before  the  ventral  fins  is  blackish, 
with  coppery  luster  near  the  isthmus.  The  head  is  marked  by  a 
dark  streak  along  the  front  of  the  snout,  one  along  the  inner  margin 
of  the  jaw  next  the  teeth,  and  one  along  the  crest  forming  the  side 
of  each  mandibular  ramus.  The  gular  membrane  is  crossed  regularly 
by  fine  parallel  black  lines,  which  are  not  separated  by  silvery  8treak9 
and  are  not  to  be  confounded  with  the  true  striae  of  the  abdominal 
region,  which  are  of  rather  restricted  development  in  this  species. 
These  fine  striae  extend  forward  from  immediately  above  the  ventral 
base,  fading  out  along  the  sides  of  the  isthmus.  Behind  the  ventrals, 
they  can  barely  be  distinguished  for  a  short  distance.  There  are 
none  inmiediately  in  front  of  the  ventral  base,  and  none  immediately 
below  the  bases  of  the  pectorals.  The  abdominal  region  is  punctulate 
with  very  large  chromatophores  with  pearly  centers.  The  sides  of 
the  trunk  above  the  silvery  region  are  finely  and  densely  punctulate. 
The  chromatophores  on  the  tail  are  coarser  and  sparser,  occurring 
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largely  in  oblique  rows  which  follow  the  grooYes  between  the  myo- 
tomes A  similar  metameric  arrangement  is  apparent  in  the  squa- 
mation  of  the  tail.  The  buccal  and  branchial  cavities  are  wholly  lined 
with  silvery  or  white,  with  the  exception  of  a  few  scattered  spots  on 
the  inner  surface  of  the  opercles. 

Only  the  one  specimen  is  known.  It  is  evidently  immature  but 
can  not  represent  the  young  stage  of  any  other  species,  as  we  have 
examined  much  smaller  specimens  of  numerous  other  species  and 
find  that  they  do  not  in  the  least  resemble  this  form. 
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HIKDS  COLLECTED  BY  DR.  W.  L.  ABBOTT  ON  VARIOUS 
IwSLANDS  IN  THE  JAVA  SEA. 


By  Habby  C.  Obebholseb, 

Of  the  Biological  Survey,  United  States  Department  of  Agriculture . 


The  present  paper  contains  the  ornithological  results  of  Dr.  W.  L. 
Abbott's  visits  to  four  islands  in  the  Java  Sea. 

The  writer  has  to  thank  Doctor  Abbott  for  most  of  the  physio- 
graphic facts  concerning  these  islands;  and  Dr.  Charles  W.  Richmond, 
assistant  curator  o{  birds  in  the  United  States  National  Museum,  for 
other  help. 

The  measurements  used  are  all  given  in  millimeters,  and  havebeen 
taken  as  in  the  author's  article  on  Butoridea  viresceiis}  The  names 
of  colors  are  based  on  Mr.  R.  Ridgway's  Color  Standards  and  Color 
Nomenclature. 

I.  SOLOMBO  BESAR  ISLAND. 

Solombo  Besar  Island,  Solombo  Island,  or  Masolombo  Besar,  as  it 
is  variously  called,  is  situated  in  the  eastern  part  of  the  Java  Sea.  It 
lies  about  90  miles  south  of  Borneo,  about  145  miles  north  of  the 
nearest  point  of  the  eastern  end  of  Java,  and  some  120  miles  east  of 
Bawean  Island.  It  is  approximately  2  by  4  miles  in  extent,  is  of  vol- 
canic origin,  though  now  surrounded  by  a  coral  reef,  and  has  a  low 
but  rather  uneven  contour,  which  culminates  in  a  hill  some  250  feet 
in  height.  The  soil  is  fertile  and  is  extensively  cultivated  by  the 
resident  population.  Nearly  all  the  heavy  forest  has  been  cleared, 
and  the  chief  remaining  portion  is  to  be  found  on  and  about  the  hill 
already  mentioned.  The  principal  native  mammals  are  rats  and  flying 
foxes;  and  there  are  also  many  cattle  runioing  wild.  Birds  in  1907 
were  abimdant  and  tame,  though  apparently  of  few  species. 

Dr.  W.  L.  Abbott  visited  this  island  from  December  3  to  6,  1907, 
and  during  this  time  collected  33  specimens  of  birds,  which  he  sent  to 
the  United  States  National  Museum.  These  represent  10  species,  8 
of  which  are  hereinafter  described  as  new  forms.  One  of  these  new 
birds  belongs  to  an  apparently*  undescribed  endemic  genus.  Also 
a  species  of  megapode  was  foimd  on  the  island  but  not  obtained. 

*  Proc.  U.  8.  Nat.  Mus.,  vol.  42, 1912,  p.  633. 
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No  birds  have  heretofore  been  reported  from  Solombo  Besar,  and 
Doctor  Abbott's  brief  stay  probably  has  not  nearly  exhausted  its 
ornithological  possibilities.  Judging  from  the  admittedly  inadequate 
basis  offered  by  the  few  species  of  birds  catalogued  below,  this  island 
appears  to  be  faunally  more  closely  related  to  Java  and  Timor  than 
to  Borneo. 

Family  FALCONIDAE. 


CBBCHNEIS  MOLUCCENSIS  MICROBAUA.  new  i 

SvAspeciJic  characters. — Similar  to  Cerchneia  moluccensis  occvden- 
taliSy  from  Celebes,  but  with  the  blackish  brown  spots  and  bars  of 
back,  scapulars,  and  upper  surface  of  wings  decidedly  smaller; 
blackish  streaks  on  pileimi  somewhat  narrower;  and  blackish  mark- 
ings of  lower  surface  smaller. 

Descnptian.—Tjpe,  adult  male,  No.  181449,  U.S.N.M.;  Solombo 
Besar  Island,  Java  Sea,  March  12,  1907;  Dr.  W.  L.  Abbott.  Upper 
surface  auburn,  rather  lighter  on  rump  and  pileum,  the  latter  nar- 
rowly streaked  with  black,  the  cervix,  back,  and  rump  with  sub- 
triangular  spots  or  bars  of  black,  these  most  numerous  on  cervix, 
largest  on  the  back  and  smallest  on  the  rump;  upper  tail-coverts 
neutral  gray,  the  tips  more  or  less  washed  with  auburn;  tail  light 
neutral  gray  above,  with  a  broad  band  of  black  near  its  end,  and  a 
rather  wide  tip  of  partly  grayish,  partly  whitish,  light-pinkish  cin- 
namon; tail  below  similar,  but  paler;  wing-quills  fuscous  black,  the 
outer  webs,  excepting  the  outermost  two  primaries,  conspicuously 
spotted  basally  with  auburn,  the  inner  webs  barred  with  the  same 
color,  which,  on  the  inner  edge  of  the  feathers,  passes  into  white, 
the  amoimt  of  auburn  decreasing  toward  the  outer  quills  until  on 
the  outermost  the  bars  are  nearly  all  white;  primary  coverts  with 
alternating  broad  bars  of  fuscous  black  and  auburn;  remaining 
wing-coverts  auburn,  with  subtriangular  spots  or  narrow  bars  of 
black;  subocular  r^on  pale  grayish,  finely  streaked  with  black; 
lower  parts  cinnamon,  rather  duller  anteriorly,  the  jugulum  and 
sides  of  throat  heavily  streaked  with  fuscous  black,  the  breast  and 
upper  abdomen  thickly  strewn  with  roundish  or  subtriangular  spots 
of  fuscous  black,  the  thighs  and  crissum  immaculate;  lower  wing- 
coverts  white,  barred,  spbtted,  and  streaked,  but  rather  sparingly, 
with  black  and  neutral  gray;  axillars  white,  but  much  tinged  with 
auburn  and  heavily  barred  with  fuscous  black  and  neutral  gray; 
"feet  yellow."  Total  length,*  338  mm.;  wing,  230;  tail,  162;  ex- 
posed  culmen,  19.5;  culmen  from  cere,  15;  tarsus,  42.5;  middle  toe 
without  claw,  29.5. 

This  bird  represents  an  apparently  well-characterized  race,  with 
which  the  birds  from  Flores  and  Timorlaut,  mentioned  by  Meyer 

>  Measured  In  the  flesh  by  the  collector. 

Digitized  by  VjOOQ  IC 


wo.  2232.    BIRDS  FROM  ISLANDS  IN  TUB  J  A  VA  SEA—OBERHOLSER.     179 

and  Wiglesworth;^  as  well  as  those  from  other  of  the  Sunda  Islands, 
are  probably  identical.  It  differs  from  Cerchneis  Tmluccensis  moUic^ 
eenria  and  Oerchnds  moluccensis  orierUdlis  in  paler  imder  surface  and 
cheek3y  more  purely  whitish  under  'wing-covertS;  and  additionally  w 
from  OercAneis  moluccensis  ocddentaMs.^  The  specimen  obtained  by 
Doctor  Abbott,  taken  on  December  3,  1907|  is  molting  a  few  of  its 
contour  feathers,  but  neither  remiges  nor  rectrices. 
'  With  the  present  addition  there  are  now  four  subspecies  of  Cerck* 
,  n^  molueceasis  moluccensiSy  the  names  and  geographic  ranges  of 
which  are  as  follows: 

Oerchneia  moluccensia  molucceMis  (Jacquinot  and  Pucheran). — 
Moluccan  islands  of  Goram,  Ceram,  Amboina,  Burn,  Peling,  and 
doubtless  other  intervening  and  adjacent  islands. 

Cerekneis  moluccensia  orierUdlis  (Meyer  and  Wiglesworth). — 
Moluccan  islands  of  Oilolo  (Halmahera),  Morotai,  Temate,  Tidore^ 
Mareh,  Batchian,  and  probably  neighboring  islands. 

Oer^neis  moluccensis  ocdderUdlis  (Meyer  and  Wiglesworth), — 
Celebes  and  Borneo. 

Oerekneia  moluccensis  microbdlia  Oberholser. — West  to  Java;  south 
to  Lombok,  Sumba,  Flores,  Letti,  and  Timor;  east  to  Timorlaut; 
and  north  to  Solombo  Besar  Island. 

Family  MEGAPODIIDAE. 

MEGAPOBniS  DUPERRYU  GOULDn  Gray. 

Megapodius  gouldii  Gray,  Proc.  Zool.  Soc.  Lond.,  1861,  p.  290  (Lombok  Island, 
East  Indies). 

Doctor  Abbott  obtained  no  specunens  of  this  bird,  but  found  un- 
mistakable evidences  of  the  occurrence  of  megapodes,  doubtless  this 
species,  on  the  island.  This  record  is  interesting  as  marking  the 
extreme  western  limit  of  the  recorded  range  of  this  species. 

Family  CHARADRIIDAE. 

PLUTIAUS  DOMINICA  FULTA  (Gmellii). 

ICharadnvsjfulvus  Gmblik,  Syst.  Nat.,  vol.  1,  pt.  2,  1789,  p.  687  (Tahiti  laland, 
Society  Islands). 

One  immature  female,  taken,  December  5, 1907.  Length  (in  flesh), 
253  mm 

Family  TRERONIDAE.  . 


MUSCADIVORES  ROSACEUS  ZAMTDBU8,  new  i 

Subspedjic  characters. — Similar  to  Muscadivores  rosaceus  rosaceus, 
from  the  island  of  Timor,  but  decidedly  darker  above,  with  the  me- 


I  Birds  Celebes,  vol.  1 ,  1888,  p.  80. 
*  See  p.  178. 
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tallic  sheen  on  interscapular  region  and  posterior  parts  more  evident 
(less  overlaid  with  gray). 

Description. — Type,  adult  male,  No.  I8I434,  U.S.N.M.;  Solombo 
Besar  Island,  Java  Sea,  December  6,  1907;  Dr.  W.  L.  Abbott.  Top 
and  sides  of  head  light  grayish  vinaceous,  paling  somewhat  on  lores 
and  forehead;  an  incomplete  orbital  ring  whitish;  hind  neck  be- 
tween light  neutral  gray  and  pale  neutral  gray;  back  and  scapulars 
metallic  dull  Indian  piu-ple,  in  places  rather  dull  metallic  leaf  green, 
botii  colors  more  or  less  overlaid  and  dulled  by  grayish,  least  so  pos* 
teriorly ;  lower  back  and  rump  neutral  gray,  deepening  on  the  shorter 
upper  tail-coverts,  and  with  a  sheen  of  metallic  dull  Indian  purple, 
this  most  conspicuous  on  the  upper  tail-coverts,  where  slightly  mixed 
with  dull  metallic  green;  longest  upper  tail-coverts  metallic  leaf 
green,  with  a  decided  metallic  purplish  bronze  tinge,  particularly 
on  the  mai^ins  of  the  feathers;  rectrices  metallic  dark  dull  yellow 
green,  becoming  more  bronzy  marginally,  and  more  bluish  medi- 
ally, especially  on  terminal  portion  of  some  of  the  feathers;  basal 
and  outer  portions  of  inner  webs  of  wing-quills  fuscous  black,  shading 
on  inner  margins  of  primaries  and  secondaries  to  fuscous;  primaries 
and  secondaries  glaucous  greenish  slate  gray  on  the  outer  webs,  and 
greenish  slate  or  greenish  slate  black  on  the  inner  and  terminal  por- 
tions of  the  inner  webs,  the  outer  vanes  and  tips  of  inner  secondaries 
and  tertials  becoming  more  metallic  leaf  greenish,  the  tertials  with 
also  a  tinge  of  dull  Indian  purple;  primary  coverts  motaUic  dusky 
yellowish  green;  remaining  upper  wing-coverts  dull*  metallic  leaf 
green,  mixed  with  dull  Indian  purple,  greenish  slate,  and  greenish 
slate  gray;  chin  pale  pinkish  buff,  shading  into  the  pale  brownish 
drab  of  middle  of  throat;  sides  of  neck  anteriorly  between  light  and 
pale  neutral  gray,  shading  posteriorly  into  pale  vinaceous  drab; 
jugulum,  breast,  and  abdomen,  pale  vinaceous  drab;  sides  and 
flanks  light  neutral  gray,  the  latter  much  washed  with  pale  vinaceous 
drab;  under  tail-coverts  kaiser  brown;  lining  of  wing  pale  neutral 
gray. 

A  fine  series  of  10  adults  shows  that  this  big  pigeon  from  Solombo 
Besar  Island  is  an  easily  recognizable  subspecies,  and  apparently 
hitherto  undescribed.  The  birds  of  this  series  exhibit  some  individual 
variations,  but  as  a*  whole  are  fairly  imiform  in  characters.  They 
vary  individually,  for  the  most  part,  in  the  metallic  color  of  the  upper 
surface,  which  in  some  examples  is  decidedly  purplish,  in  others  green; 
in  the  depth  of  the  gray  color  of  nape,  and  in  the  color  of  the  lower 
surface,  which  in  some  is  much  more  pinkish  than  in  others,  this  due, 
probably  at  least  in  part,  to  adventitious  stain.  The  colors  of  the 
soft  parts  in  life  are  given  on  the  label  of  a  male  (No.  181435,  U.S.N.M.) 
as  follows:  "Iris  deep  red;  eyelids  red;  bill  leaden;  cere  red  purple; 
feet  purple  red."    None  of  the  specimens  show  any  indications  of 
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molt  in  the  wing-quiUsi  and  only  one  (No.  181432,  U.S.N.M.,  Decem- 
ber 4,  1907)  in  the  rectrices.  Four  others  (No.  181431,  U.S.N.M., 
December  6,  1907;  No.  181434,  U.S.N.M.,  December  6,  1907;  No. 
181436,  U.S.NJ1.,  December  4,  1907;  and  No.  181436,  U.S.N.M., 
December  3,  1907)  have  a  few  pin-feathers  on  the  hmd  neck,  and  all 
but  one  bird  also  on  the  foreneck. 
Detailed  measurements  of  all  these  specimens  are  as  follows: 

MeaswremenU  of  specimeni  of  Museadivores  ronaceat  zamydrus. 
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i 

•  Measured  in  the  flesh  by  the  collector. 


» Type. 


Family  KAKATOIDAE. 


KAKATOE  PAHVULUS  ABBOTTl,  new  sobflpedes.' 

Svbapecific  chardders, — In  color  like  Kdkaioe  parvulus  parvulus, 
from  the  island  of  Timor,  but  decidedly  larger. 

Description. — ^Type,  adult  male,  No.  181453,  U.S.N.M.;  Solombo 
Besar  Island,  Java  Sea,  December  4, 1907;  Dr.  W.  L.  Abbott.  Entire 
plumage  cream  white,  excepting  the  long  recurved  feathers  of  crest, 
which  are  picric  yellow;  the  basal  portion  of  inner  webs  of  wing-quills, 
and  the  greater  part  of  the  inner  webs  of  the  rectrices,  which  are 
martins  yeUow;  and  the  auriculars,  which  are  slightly  tinged  with 
the  same  yellow;  ''bill  and  core  black." 

This  new  cockatoo  is  interesting  as  marking  a  new  western  limit 
for  the  genus.  Doctor  Abbott  reported  it  in  hundreds  on  Solombo 
Besar.  He  obtained  eight  specimens,  all  adults  in  full  plumage, 
though  somewhat  soiled.  The  principal  individual  variation  consists 
in  the  depth  and  extent  of  the  yellow  on  the  rectrices.  Doctor  Abbott 
records  the  color  of  the  iris  as  red,  and  of  the  bare  skin  about  the 
eyes  as  bluish  white.    Measurements  of  all  the  specimens  follow.  " 


•Nttmed  for  Dr.  W.  L.  Abbott. 
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Measurements  of  specimens  of  Kakatoe  parvulus  ahhoiix. 
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» Measured  in  the  flesh  by  the  collector. 


«Type. 


Family  ALCEDINIDAE. 

SAUROPATIS  CHLORIS  CTANESCENS 

SauTopatis  Moris  cya-nescens  Oberholser,  Proc.  U.  S.  Nat.  Mus.,  vol.  62,  Feb- 
ruary 8, 1917,  p.  189  (Pulo  Taya,  off  the  southeastern  coast  of  Sumatra). 

One  adult  male,  No.  181492,  U.S.N.M.,  taken,  December  4,  1907. 

This  does  not  differ  from  Bawean  Island  birds.  It  is  in  worn 
plmnage,  and  shows  evidence  of  molt  among  the  contour  feathers  and 
rectrices.  It  measures:  Total  length  (in  flesh),  263  mm.;  wing,  110; 
tail,  71.5;  exposed  culmen,  48;  tarsus,  16. 

Family  CAMPEPHAGIDAE. 

PERISSOLALAGE,  new  genus.' 

Oeneric  characters. — Similar  to  Ldlage  Boie,  but  bill,  in  both  verti- 
cal and  horizontal  aspects,  longer  and  relatively  more  slender  (more 
turdine);  culmen  less  conspicuously  cm^ed,  and  more  sharpely 
ridged;  tail  decidedly  longer;  lower  tail-coverts  much  shorter,  cover- 
ing only  about  basal  one-third  of  rectrices;  spurious  (first)  primary 
relatively  as  well  as  actually  much  shorter  and  narrower;  third  and 
fourth  (counting  from  outermost)  primaries  longest,  the  second 
shorter,  equal  to  the  fifth  and  very  niuch  longer  than  the  sixth. 

Type. — Perissolalage  chaiepa^  new  species. 

PERISSOLALAGB  CHALEPA,  mw  spmIm. 

Specific  characters. — Female  similar  to  same  sex  of  Lalage  nigra 
('=4erat),  but  the  terminal  portion  of  tail-feathers  more  extensively 
white;  the  lesser  wing-coverts  conspicuously  edged  with  cinnamome- 

*  From  ««pt#v6ff,  mlrabll6;  and  Lolmge  (XaXonr^,  loqaadta^  OoOqIc 
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ous;  all  the  other  wing  edgings  more  or  less  strongly  tinged  with  buffy 
or  cinnamomeous  instead  of  being  piire  white;  superciliary  stripe 
narrower  and  shorter,  posteriorly  not  reaching  beyond  the  auriculars; 
entire  upper  surface  strongly  rufescent  brown  instead  of  grayish 
brown;  and  even  wings  and  tail  more  rufescent. 

Description, — Type,  adult  female,  No.  181577,  U.S,N.M.;  Solombo 
Besar  Island,  Java  Sea,  December  4,  1907;  Dr.  W.  L.  Abbott.  Fore- 
head brussels  Brown;  crown  between  brusseb  brown  and  clove 
brown;  both  forehead  and  crown  with  rather  broad  shaft  streaks  of 
fuscous  black,  the  crown  slightly  streaked  with  buflfy  whitish,  its 
grotmd  color  passing  posteriorly  into  the  light  olive  brown  of  the 
back;  back  and  scapulars  between  olive  brown  and  buflfy  brown, 
with  narrow,  barely  discernible,  dark  clove  brown  shaft  streaks; 
rump  smoke  gray  with  paler  terminal  bars;  upper  tail-coverts  smoke 
gray  with  paler  tips,  the  longest  feathers  darker,  more  brownish,  with 
hair  brown  subterminal  bars  and  grayish  white  tips;  tail  fuscous,  the 
two  middle  feathers  narrowly  margined  on  both  webs  with  brownish 
white,  the  remaining  rectrices  with  large  terminal  white  areas,  these 
longest  on  the  outer  web,  and  increasing  progressively  to  the  outer- 
most pair,  which  has  about  one-third  of  the  inner  web  and  two-thirds 
of  the  outer  web  white;  wings  fuscous,  but  the  whole  basal  portion  of 
the  inner  vanes  of  wing-quills  white,  this  occupying  two-thirds  or 
more  of  the  length  of  each  feather  on  the  inner  primaries  and  outer 
secondaries;  quills  narrowly  margined  on  exterior  webs  with  creamy 
white  or  light  buflf,  this  broadest  and  most  buflfy  on  terminal  portion 
of  secondaries  and  tertials;  primary  coverts  narrowly  tipped  with 
buflfy  white;  greater  wing-coverts  narrowly  edged  and  more  broadly 
tipped  with  the  same;  median  coverts  very  broadly  margined  on 
both  sides  with  light  pinkish  cinnamon  or  whitish;  lesser  coverts  also 
edged  broadly  on  both  vanes  with  whitish,  pinUsh  cinnamon,  and 
cinnamon,  leaving,  as  on  the  median  coverts,  only  a  pointed  central 
area  of  fuscous;  lores  olive  brown,  but  much  mixed  with  white;  broad 
postocular  stripe  brown  like  the  crown;  superciUary  stripe,  sides  of 
head  and  neck,  and  entire  lower  surface,  including  lining  of  wings, 
creamy  white,  more  definitely  tinged  with  cream  color  on  the  breast, 
sides  of  neck  and  of  body:  the  flanks,  sides  of  brpast  and  of  body 
somewhat  obscurely  and  irregularly  barred  with  pale  mouse  gray; 
thighs  mixed  light  mouse  gray,  light  drab,  and  dull  white;  bill  (in 
skin)  fuscous,  the  tip  darker,  the  basal  portion  of  mandible  pale 
brownish.  Total  length  (in  flesh),*  192  nmi.;  wing,  90;  tail,  81; 
exposed  culmen,  15.5;  tarsus,  23;  middle  toe  without  claw,  14.5. 

Of  this  remarkal)ly  distinct  bird  Doctor  Abbott  obtained  but  a  single 
example,  an  adult  female.  It  is  in  process  of  molting  some  of  the  con- 
tour feathers,  butwing-quills  and  rectrices  seem  to  be  intact.  The  char- 
acters it  exhibits  preclude  its  reference  to'  any  genus  hitherto  described. 

1  Ueasored  by  the  oolleotor. 
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The  adultmalewill  of  coxirse  prove  to  be  probably  a  bird  of  black,  white, 
and  gray  plumage  like  the  males  of  the  species  in  the  genus  Lalage. 

Family  DICRURIDAE. 

DICRUROPSIS  PECTORAUS  SOLOMBENSIS,  new  wibapeclM. 

Svhspecijic  characters. — Similar  to  Dicrvropsis  pectardlis  leucopa 
from  Celebes,  but  smaller;  iris  light  yellow  (adult)  or  pale  brownish 
gray  (inunature);  hair-like  plumes  of  forehead  longer;  back  duller, 
less  bluish  or  purpUsh  black;  hackles  on  sides  of  neck  longer  and 
somewhat  less  purplish  (more  greenish);  posterior  lower  parts  duller, 
more  brownish  Gess  yelvety),  black,  with  a  less  bluish  (more  greenish) 
sheen;  metallic  spots  on  feathers  of  throat  and  breast  decidedly  more 
greenish  (less  bluish). 

Description. — ^Type,  adult  female,  No.  181512,  U.S.N.M.;  Solombo 
Besar  Island,  Java  Sea,  December  4,  1907;  Dr.  W.  L,  Abbott. 
Upper  surface  velvety  black,  with  a  slight  bluish  green  sheen,  the 
feathers  of  pileum  and  some  pointed  feathers  on  cervix,  shining 
metallic  bluish  slate  black,  and  the  upper  tail-coverts  shining  metallic 
dusky  yellowish  green;  tail  black,  more  or  less  edged  with  shining 
metallic  dusky  yellowish  green  on  exterior  vanes  of  rectrices;  wings 
black,  becoming  somewhat  brownis]^  on  tips  of  primaries  and  inner 
margins  of  all  the  quills;  the  exposed  portions  of  all  the  superior 
wing-coverts,  the  tertials,  outer  webs  of  secondaries,  and  outer  webs 
of  primaries  except  distal  portion,  shining  metallic  dusky  yellowish 
green ;  sides  of  head  and  neck  velvety  black,  the  long  pointed  feathers 
of  the  latter  shining  metallic  dull  dusky  bluish  green ;  lower  surface 
brownish  black,  the  feathers  of  lower  throat,  jugidum,  and  upper 
bretot  with  short  lanceolate  tips  of  shining  metallic  dusky  dull  green, 
giving  to  these  parts  a  spotted  appearance;  lining  of  wing  black, 
with  a  greenish  or  bluish  metallic  sheen,  and  a  few  of  the  under  wing- 
coverts  tipped  with  white;  "iris  pale  straw  yeUow.'' 

This  race  is  apparently  more  nearly  Uke  Dicruropsis  pectoralis 
homeensis  (Sharpe)  than  like  either  Dicruropsis  pectoraUs  pectoralis 
or  Dicruropsis  pectoralis  leucops,  but  it  differs  in  its  duller,  less  vel- 
vety upper  and  lower  parts,  longer  and  more  bluish  neck  hackles,  and 
possibly  also  in  the  color  of  the  iris. 

Of  the  five  examples  obtained  by  Doctor  Abbott,  two,  Nos.  181512 
and  181515,  U.S.N.M.,  are  adults.  The  three  others  are  somewhat 
inmiaturo,  though  fuUy  grown,  and  differ  from  the  adults  in  still  more 
brownish  black  posterior  sxurface  and  duller  dorsimi.  None  of  the 
five  seem  to  be  in  process  of  molt.  The  color  of  the  bill  and  feet  is 
given  by  the  collector  as  black;  of  the  iris  in  adult  birds  as  pale  yel- 
low or  straw  yeUow,  in  inmiature  individuals  pale  "brownish  gray. 

Both  Dicruropsis  homeensis  (Sharpe)*  and  Dicruropsis  leacops 
(Wallace)'  seem  without  doubt  to  be  but  subspecies  of  Dicruropsis 

1  CMbia  borneenti*  Sharpe,  Proo.  Zool.  Soo.  Lond.,  1879,  p.  340  (ICoant  Kins  Bala,  Borneo). 
*IHerwr%$  leueopt  Wallace,  Proo.  Zool  Soc  Lond.,  1866,  p.  478  (Celebes).       ^  t 
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pectoralis.  Also,  (Jhibia  hoUentotta  Appears  to  be  generically  distinct 
from  .the  other  members  of  the  group,  as  contended  by  some  recent 
authors.  It  has  a  relatively  more  slender  bill,  much  longer  hair-like 
frontal  plumes,  and  different  wing-formula,  the  second  primary 
(coimting  from  the  outermost)  being  decidedly  longer  than  the 
eighth,  instead  of  equal  or  shorter.  As  Chibia  hottentoUa  is  the  type 
of  CMbia  Hodgson,  the  remaining  species  will  take  the  generic  name 
DicTUTO'psia  Salvadori.* 

Measurements  of  the  series  of  the  present  new  subspecies  are  as 
follows: 

Metuwrements  of  specimens  of  Dicruropsis  pectoralis  solmnbensis. 


r.S.N.M.No. 

Sex. 

Locality.        !  Date. 

i 

Collector. 

•• 
4 

, 

& 

J 

181513 

Male  im- 
mature. 

...do.... 

Solombo  Besar 
Island,    Java 
Sea. 

do 

....do 

1907. 
Dec.  4 

Dec.  6 
...do... 

Dr.W.L.Ab- 
bott. 

do......... 

do.... 

mm. 
303 

306 
304 

mm. 
151 

150 
162 

mm. 
131 

131 
133.5 

mm. 
30 

3a5 
3a5 

mm. 
23.8 

25 
25.2 

IRTfl. 

17.8 

181514 

17 

181S16 

Fomaler 
r-Male 
Imma- 
ture.) 

sales...... 

17 

ATongB  of  8  ] 

304 

151 

13L8 

3a3 

24.7 

17.1 

Dr.W.L.Ab- 
bott. 

do 

181512 

Female.. 
...do 

Solombo  Besar 
Island,    Java 
Sea.< 

do 

Dec.  4 
Deo.  6 

396 
292 

147.5 
149.6 

130 
126.5 

20 
28 

22 
24 

10.5 

I8I5I5 

16.5 

Ayerage  of  2 

Females.... 

294 

148.5 

128.3 

28.5 

23 

16.5 

Family  ARTAMIDAE. 

ABTAMUS  LEUCORTN  AMTDRUS,  new  anbepecies. 

Subapecific  characters. — ^Much  Uke  Artamus  leacoryn  leucoryn,*  but 
paler  on  upper  parts  and  jugulum. 

Description. — ^Type,  adult  male.  No.  181532,  U.S.N.M.;  Solombo 
Besar  Island,  Java  Sea,  December  4,  1907;  Dr.  W.  L.  Abbott.  Pile- 
um  and  anterior  hind-neck  dark  quaker  drab;  upper  tail-coverts 
creamy  white;  remainder  of  upper  surface  dark  grajdsh  brown,  the 
middle  of  the  back  dusky  drab;  wings  and  tail  sooty  black,  the  outer 
webs  of  the  secondaries  mostly  glaucous  slate  gray,  the  inner  mar- 
gins of  all  the  wing-quills  more  or  less  brownish,  and  some  of  the 
rectrices  with  very  narrow  pale  brownish  tips;  lores  and  a  narrow  ill- 

» DicrwopsU  Salvador!,  Proc.  Zool.  8oc.  Lend.,  1878,  p.  88  (type  by  monotypy,  Dicrurut  megalarnit 
Gray). 

<  ICeasored  in  the  flesh  by  the  collector.  *  Type. 

*  Laniut  leueoryn,  Linnaeus,  Mantissa  Plantanim,  1771,  p.  524  (Manila,  I«uzon  I.,  Phillppino  Islands). 
WhUe  the  original  spelling  of  the  specific  name  here  given  is  evidently  an  abbreviation,  it  is  practically 
Impossible  to  determine  how  Linnaeus  would  have  spelled  the  remaining  portion  of  the  word.  In  view 
of  at  least  four  such  possibilities,  it  seems  much  better  to  use  the  specific  term  as  he  left  it,  and  write  now 
Artomut  Ifucoryn  (Linnaeos). 
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defined  capistrum,  black;  sides  of  head  dark  quaker  drab,  some- 
what blackish  anteriorly;  sides  of  neck  dark  grayish  brown;  throat 
and  jngulum  dark  quaker  drab;  rest  of  under  parts  creamy  white, 
sharply  defined  transversely  against  the  gray  of  throat;  edge  of  wing 
underneath  sooty  black,  flecked  with  white;  remainder  of  wing-lining 
creamy  white. 

The  characters  of  this  race  have  already  been  indicated  by  Mr. 
Stresemann,^  but  no  name  provided.  The  birds  from  Solombo  Besar 
and  those  also  in  the  United  States  National  Museum  from  other 
localities  bear  out  these  differences,  and  indicate  that  the  form  is 
worthy  of  nomenclatural  recognition.  It  may  be  distinguished  from 
Artamua  leucoryn  cdebensis  by  its  smaller  size  and  somewhat  darker 
upper  and  lower  parts.  In  addition  to  Solombo  Besar,  it  inhabits 
the  islands  of  Bali,  Java,  Banka,  and  Sumatra,  with  doubtless  others 
adjacent. 

Two  specimens  are  in  the  present  collection.  Both  exhibit  indi- 
cations of  molt  among  the  contour  feathers,  and  one  (No.  181533, 
U.S.N.M.,  December  3,  1907 — ^not  the  type)  is  molting  also  some  of 
the  wing-quills.    Measurements  of  both  are  as  follows: 


Measurements  of  specvmem  ofArtamus  leucoryn 

amydrus. 

xi 

i 

U.8.N.M.  No. 

Sex. 

Locality. 

Date. 

Collector. 

I 

1 

1 

181633 

Male.. 

Solombo  Besar 
Island,  Java 
Sea. 

do.» 

1907. 
Dec.    8 

Dr.W.L.Ab. 
bott. 

mm. 
188 

mm. 
132 

mm, 
59 

mm. 
20 

mm. 
17.8 

mm. 
15 

181532 

...do... 

Dec.    4  1 do 

194 

133 

01 

20 

17 

14.8 

Average  of  S  i 

nales... 

191 

132. 6j    «0 

20 

17.2 

14.0 

Family  ORIOLIDAE. 

ORIOLUS  MACULATUS  LAMPROCHRTSEU8,  new  anbepede*. 

Suhspedjic  chardders, — Similar   to   Oriolus   maculatus   maculaius, 
from  Java,  but  larger;  upper  parts  brighter,  more  golden  Qeas  green-  * 
ish)  yellow;  yellow  tips  on  inner  webs  of  inner  secondaries  and  ter- 
tials  narrower;  these  tips  and  the  edgings  of  secondaries  and  tertials 
of  a  duller  yellow;  yellow  wing  speculum  averaging  smaller. 

Description.— Type,  adult  male.  No.  181523,  U.S.N.M.;  Solombo 
Besar  Island,  Java  Sea,  December  4, 1907 ;  Dr.  W.  L.  Abbott.  Lores, 
superciliary,  subocular,  and  broad  postocular  streaks  continuous 
with  a  broad  occipital  band,  black;  rest  of  upper  parts,  including 
crown,  forehead,  scapulars,  and   upper  tail-coverts,  together  with 


i  Novit  Zool.»  vol.  20,  Jane  17, 1918,  p.  201. 
>  Measured  in  the  flesh  by  the  coUeotor. 
•Type. 
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entire  lower  surface,  yellow,  between  lemon  chrome  and  light  cad- 
mium, the  throat  almost  pure  lemon  chrome;  tail  black,  basally 
edged  on  inner  webs  of  the  rectrices  with  lemon  chrome,  this  color  at 
the  base  occupying  practically  all  of  the  web;  the  two  middle  rec- 
trices with  ^  narrow  tip  of  lemon  chrome,  and  each  succeeding  pair 
with  an  increasingly  broad  terminal  band  of  the  same  color,  this  band 
measuring  on  the  outermost  pair  about  46  mm.  in  width;  wings 
black,  the  inner  margins  of  the  quills  somewhat  brownish;  aU  the 
primaries  excepting  the  outermost  narrowly  margined  exteriorly 
with  grayish  white,  this  decreasing  in  length  inwardly,  the  inner 
feathers  tipped  with  buflfy  white;  secondaries  rather  broadly  edged 
on  terminal  portion  of  outer  webs  with  wax  yellow,  the  tertials 
broadly  maigined  on  same  part  of  outer  vanes  and  narrowly  tipped 
on  inner  vanes  with  the  same  color;  lesser  and  median  wing-coverts 
deep  yellow  like  the  back;  greater  coverts,  edge  of  wing,  lining  of 
wing,  together  with  broad  tips  of  the  black  primary  coverts,  lemon 
chrome;  "iris  deep  red,  feet  leaden." 

This  new  subspecies  differs  from  Oriolus  maculatus  richmondi 
Oberholser  *  of  the  Pagi  Islands,  western  Sumatra,  in  more  golden 
yellow  upper  and  lower  parts,  more  brightly  yellow  spots  on  tertials 
and  secondaries,  and  usually  larger  yellow  wing-speculum. 

Three  specimens  are  in  the  collection,  all  adults  in  good  plumage, 

though  showing  among  the  contour  feathers  slight  indication  of  molt. 

The  feet  of  one  of  the  males.  No.  181521,  U.S.N.M.,  are  described  on 

the  label  as  "leaden  blue";  the  bill  of  the  same  specimen  as  "pale 

purplish  fleshy."    Measurements  are  given  below: 

Measurements  of  specimens  of  Oriolus  maculatus  lamprochryseus. 


U.aN.M.  No. 

Sex. 

• 
LocaUty. 

Date. 

CoUeotor. 

M 

1 

1 

i 
iai333 Male.. 

msai ...do.. 

Solombo  Beear 
Island,    Java 
Sea.* 

do 

1907. 
Dea    4 

...do.... 

Dr.W.L.Ab. 
boU. 

do 

mm. 
281 

203 

mm. 
150.6 

151 

mm. 
101 

104.6 

mm 
32.6 

33.8 

mm. 
27.8 

27.6 

mm. 
21 

20 

181522 

males . . . 

287 

150.8 

102.8 

33.2 

27.7 

20.5 

Female 

Dr.  W.L.Ab- 
bott. 

Solombo  Besar 
Island,    Java 
Sea. 

Deo.    5 

281 

150 

104 

82 

27 

21 

1  OrMHi  nMCtOWttf  rtekmonii  Oberholser,  Smithsonian  Mlso.  CoIL,  vol.  00,  No.  7,  Oot.  28, 1912,  p.  16 
(North  Pagi  Island,  western  coast  of  Sumatra).  It  may  be  worth  while  to  mention  here  that  throogh  some 
inadvertence  the  original  fH^gn*^*  of  this  t6nn  is  not  entirely  correct,  as  printed,  and  therefore  somewhat 
mi^iMMUng  The  proper  oharaoteriiation  is  as  toUows:  Similar  toOriohttmaeukUiumaeulahu,tTcmJavtk, 
bat  larger;  yellow  of  opper  and  lower  parts  deeper  and  more  tinged  with  orange;  yeDow  tips  on  tertials  and 
hmer  secondaries  darker  and  doUer,  those  on  tertials  larger  on  outer  webs,  but  narrower,  often  practically 
absent  on  inner  webs,  and  yellow  wing  speculum  smaller. 

^MiMsared  in  the  flesh  by  the  collector. 
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Family  ZOSTEROPIDAE. 

ZOSTBSOPS  SOLOMBENSIS,  new  apedM. 

Specific  characters, — Similar  to  Zosterops  flava,  from  Java,  but 
much  larger;  upper  parts  much  more  greenish  and  more  imiform, 
the  forehead  and  rump  being  barely  more  yellowish  than  the  back; 
yellow  of  lower  parts  duller,  Ughter,  more  greenish;  sides  and  flanks 
strongly  washed  with  olive  green;  lores  and  line  under  eye  blackish. 

Description. — Type,  adult  male,  No.  181588,  U.S.N.M.;  Solombo 
Besar  Island,  Java  Sea,  December  6,  1907;  Dr.  W.  L.  Abbott.  Upper 
surface  warbler  green,  the  pileum  more  yellowish;  upper  tail-coverts 
lighter,  between  pyrite  yellow  and  warbler  green;  tail  chaetura 
drab,  the  feathers  margined  basally  on  external  webs  with  warbler 
green;  wings  chaetura  drab,  the  inner  margins  of  the  remiges,  except 
at  tips,  paler,  almost  whitish,  the  tertials  hair  brown,  washed  with 
warbler  green;  superior  wing-coverts  and  outer  margins  of  outer 
vanes  of  wing-quills,  warbler  green;  broad  orbital  ring  white;  a  small 
spot  imder  the  anterior  part  of  the  eye  and  continuous  with  the 
lores,  black;  supraloral  stripe  lemon  chrome;  remainder  of  sides  of 
head  and  neck  between  pyrite  yellow  and  warbler  greei\,  and  passing 
superiorly  into  the  green  of  the  upper  parts,  inferiorly  into  the 
yellow  of  the  lower  surface;  lower  parts  medially  rather  dull  lemon 
chrome;  sides  of  breast  and  body,  together  with  the  flanks,  between 
pyrite  yellow  and  warbler  green;  lining  of  wing  naphthalene  yellow. 
Wing,  58  mm.;  tail,  41.5;  exposed  culmen,  9;*  tarsus,  18;  middle  toe 
without  claw,  10.7. 

The  sole  specimen  secured  by  Doctor  Abbott  is  an  adult  in  perfect 
plumage,  and  differs  so  much  from  the  other  described  forms  of  the 
genus  that  it  seems  to  represent  a  new  species.  It  may  be  dis- 
tinguished from  Zosterops  richmondi  McGregor,  from  Cagayan- 
ciUo  Island,  in  the  Phihppine  Archipelago,  by  its  darker,  more  green- 
ish (less  yellowish)  upper  parts,  the  forehead  not  yellow;  darker 
wing-quifls  and  rectrices;  duller,  paler,  and  narrower  yellow  supra- 
loral stripe;  rather  more  golden  yellow  lower  surface,  and  darker, 
more  oUve-washed  sides  and  flanks. 

II.  ARENDS  ISLAND. 

Arends  Island  Ues  in  the  eastern  part  of  the  Java  Sea,  about  50 
miles  south  of  Cape  Salatan,  southeastern  Borneo,  and  some  35 
miles  north  of  the  island  of  Solombo  Besar. 

Doctor  Abbott  stopped  here  on  November  23  and  24,  1908, 
and  collected  for  the  United  States  National  Museum  eight  specimens 
of  birds,  representing  three  species.  Since  there  is  apparently  no 
published  account  of  any  birds  from  Arends  Island,  and  since  all 
three  of  the  species  obtained  by  Doctor  Abbott  are  of  more  than  pass- 
ing interest,  it  seems  worth  while  to  place  them  on  record. 

1  Tip  slightly  broken.  C^  r\r^n]r> 
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Family  MEGAPODIIDAE. 

MEGAPODIUS  DUPBRBYn  GOULDU  Gray. 

Afegapodtus  gouldix  Gray,  Proc.  Zool.  Soc.  Lond.,  1861  (meeting  of  June  25),  p. 
290  (Lombok  Island.  East  Indies). 

One  adult  female  is  in  the  collection.  This  was  taken  on  Novefli- 
ber  24,  1908.  **Feet  brick  red;  toes  blackish;  soles  orange."  Total 
length  (in  flesh),*  398  mm.;  wing,  212;  tail,  84;  exposed  cuUnen,  21.5; 
tarsus,  64;  middle  toe  without  claw,  38.5. 

The  present  example  differs  from  Megapodius  duperryii  duperryii  of 
New  Guinea  in  its  smaller  size,  paler  upper  and  lower  parts,  and  is 
apparently  identical  with  Megapodius  duperryii  govMii  of  the  Lesser 
Simda  Islands,  though  we  have  no  specimens  of  the  latter  for  actual 
comparison.  This  Arends  Island  bird,  together  with  Doctor  Abbott's 
other  record  from  Solombo  Besar  Island,'  extend  for  some  distance 
westward  the  known  range  of  the  species. 

The  following  four  forms  of  Megapodius  duperryii  are  now  recogniz- 
able, and  further  investigations  may  increase  this  niunber: 

Megapodius  duperryii  duperryii  Lesson  and  Gamot. — ^New 
Guinea. 

Megapodius  duperryii  gouidii  Gray. — ^Lesser  Sunda  Islands,  south 
to  Lombok  and  Flores;  east  to  the  Aru  and  Kei  Islands;  north  to 
iheBanda  Islands  and  Arends  Island;  and  west  to  Arends  Island, 
Solombo  Besar  Island,  and  the  Kangean  Islands. 

Megapodius  duperryii  tumulus  Gould. — ^Northern  territory  of 
Austndia. 

Megapodius  duperryii  assimUis    Masters. — ^Northern  Queensland. 

Family  TRERONIDAE. 

MUSCADIVORBS  BOSACEUS  ZAMTDRUS  OberholMr. 

Museadivores  rosaceus  zamydrus  Obbrholser,  Proc.  U.  S.  Nat.  Mus.,  vol.  54, 1917, 
p.  179  (Solombo  Besar  Island,  Java 'Sea). 

Six  specimens  appear  to  be  indistinguishable  from  the  series  from 
Solombo  Besar  Island  already  described  imder  the  above  name.' 
Two  of  the  six  (No.  181676,  U.S.N.M.,  November  23,  1908,  and  No. 
181680,  November  24, 1908)  are  molting  both  wing-quiUs  and  rectrices. 
Measurements  of  all  are  given  in  the  following  table: 

«  Bfeasured  by  the  collector.  «  S««  p.  17». 
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Doctor  Abbott  paid  two  visits  to  Pulo  Mata  Siri:  the  first  from 
December  7  to  12,  1907;  the  second  from  November  25  to  December 
1,  1908.  On  these  occasions  he  collected  13  specimens  of  birds  of  8 
species,  5  of  these  representing  new  subspecies  hereinafter  described. 
These  specimens,  which  Doctor  Abbott  has  presented  to  the  United 
States  National  Musemn,  and  a  single  other  species  reported  but 
not  secured,  constitute,  up  to  the  present  time,  the  only  ornitho- 
logical records  from  the  island  of  Mata  Siri.  Other  birds,  of  coiUBe, 
remain  to  be  detected  here,  but  the  avifauna  is  probably  not  large. 

If  these  few  birds  are  a  criterion,  Pulo  Mata  Siri  is,  as  would  be 
expected,  faunally  most  closely  allied  to  Borneo,  but  possessed^ 
nevertheless,  of  a  decided  Javan  and  Celebesian  infusion. 

Famny  ARDEIDAE. 

NANNOCND8  BUKHTTHMUS  (8wIbIm6). 

Ardetta  eurkythma  Swd^hob,  Ibis,  aer.  8,  vol.  3,  No.  9,  January,  1873,  p.  74,  pi. 
2  (Amoy,  China)  (wrongly  spelled  Ardetta  eurythma  on  the  plate). 

One  specimen,  an  immature  female.  No.  181399,  U.S.N.M.,  taken, 
December  9,  1907;  "iris  yellow;  bill  dark  brown  above,  pale  greenish 
yellow  beneath;  feet  pale  green."    Length  (in  flesh),  372  mm. 

This  apparently  is  the  southernmost  record  for  the  species. 

The  specific  name  of  this  species  has  been  consistently  misspelled 
by  authors.    It  is  correct  as  above  written. 

Family  MEGAPODIIDAE. 

MEGAPODIUS  DUPEHRYU  GQULDD  Gray. 

MegapodiuB  gotUdii  Gray,  Proc.  Zool.  Soc.  Lond.,  1861  (meeting  of  June  25),  p. 
290  (Lombok  Island,  East  Indies). 

Megapodes  were  reported  to  Doctor  Abbott,  but  no  specimens  were 
obtained  by  him. 

Family  TRERONIDAE. 

HABMATAENA  MELANOCEPHALA  MASSOPTERA,  new  mbapedes. 

Subspedfic  characUra. — Similar  to  Haemataena  mdanocephdla  mda- 
nocepliala,  from  Java,  but  much  larger;  gray  of  head  and  neck  some- 
what paler;  yellow  of  throat  with  slightly  more  of  a  chrome  tinge. 

Descriptian.— Type,  adult  male,  No.  181420,  U.S.N.M.;  Pulo  Mata 
Siri,  Java  Sea,  December  8,  1907;  Dr.  W.  L.  Abbott.  Head  and 
throat  all  around  pale  gull  gray,  with  a  large  black  patch,  about 
22  mm.  long  by  15-17  mm.  wide,  on  occiput,  and  with  the  chin  and 
middle  of  upper  throat  chrome  yellow;  hind  neck  and  sides  of  neck 
warbW  green,  shading  toward  olive  green  on  the  upper  back  and 
scapulars;  lower  back,  rump,  and  upper  tail-coverts  mixed  olive 
green,  warbler  green,  and  dark  green;  tail-feathers  basally,   and, 
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excepting  the  middle  pair,  also  on  marginal  portion  of  inner  webs, 
fuscous,  the  remaining  portions  of  the  feathers  somewhat  metallic 
cenp  green,  in  places  tinged  with  dark  green  or  with  bronzy,  and 
having  on  the  two  middle  rectrices  numerous  narrow  almost  invisible 
bronzy  bars;  wings  fuscous,  the  superior  coverts  and  the  exposed 
portions  of  the  quills  in  the  closed  wing  somewhat  metallic  olive 
green,  cerro  green,  bronzy  green,  and  dark  green,  all  mingled 
together,  the  general  effect  being  near  olive  green;  jugulum  and 
breast  between  cerro  green  and  spinach  green,  and  shading  to 
between  parrot  green  and  grass  green  on  abdomen,  sides,  and  thighs; 
crissum,  including  anal  region,  chrome  yellow  to  cadmium  yellow, 
the  longest  lower  tail-coverts  mostly  red,  between  carmine  and 
acajou  red;  lining  of  wing  neutral  gray,  the  feathers  edged  and 
tinged  with  cerro  green  and  olive  yellowish;  *'iris  yellow;  eyelids 
greenish  yellow;  bill  pale  yellow-green;  feet  deep  red."  Total 
length  (in  flesh),  266  mm.;  wing,  127;  tail,  81;  exposed  cubnen,  15; 
tarsus,  23.5;  middle  toe  without  claw,  24. 

This  new  race  is  much  laiger  than  Haemataena^  mdanocephala 
mdanospila  of  Celebes,  and  has  the  gray  of  head  and  neck  paler, 
also  the  yellow  of  throat  and  crissum  lighter  and  less  orange-tinged. 
From  Haemataena  mdanocepTidla  xarUhorrhoa  of  the  Sanghi  Islands, 
it  differs  in  the  darker  gray  of  head  and  neck,  darker  yellow  of 
throat,  and  lighter,  less  orange-shaded  yellow  of  posterior  lower 
parts.  Compared  with  Haemataena  mdanocephala  hangueyensis,  from 
the  Philippine  Islands,  it  is  mu6h  larger,  with  gray  of  head  and 
neck  paler,  and  yellow  of  throat  deeper.  The  type  is  the  only 
specimen  obtained  by  Doctor  Abbott. 

The  genus  Haemataena  Bonaparte  ^  (type,  Columha  mdanocephala 
Forster)  is  sufl&ciently  different  from  PtUinopus  Swainson  to  make 
necessary  its  recognition  in  nomenclature.  The  long  tail,  unbifur- 
cated  pectoral  feathers,  and  relatively  broad  terminal  portion  of 
the  first  primary  are  distinctive.     Ft.  equals  SpUotreron  Salvadori. 

The  forms  referable  to  this  genus  are  apparently  all  subspecies 
of  Haemataena  mdanocephala,  and  are  as  follows: 

Haemataena  mdanocephala  mdanocephala  (Forster). 

Haemataena  mdanocephala  melanospila  (Salvadori). 

Haemataena  mdanocephala  massaptera  Oberholser. 

Haemataena  mdanocephala  xanthorrhoa  (Salvadori). 

Haemataena  mdanocephala  hangueyensis  (Meyer). 

Haemataena  mdanocephala  pdingensis  (Hartert). 

Haemataena  mdanocephala  chrysorrhoa  (Salvadori). 

BUTRBRON  CAPELLEI  PASSOBHINA,  new  mlMqvecies. 

Suhspedfic  diaracters. — Similar  to  Bvireron  capdlei  capdlei,  from 
Java,  but  bill  more  robust. 


^  For  this  generic  name,  see  Richmond,  Proc.  U.  8.  Nat.  Mas.,  vol.  53, 1917,  p.  503. 
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Description.— Type,  adult  male,  No.  181430,  U.S.N.M.;  Pulo  Mata 
Sri,  Java  Sea,  December  10,  1907;  Dr-  W.  L.  Abbott.  Forehead 
pale  olive  gray,  the  anterior  portion  paleet;  crown  greenish  gray, 
l^tween  gnaphalium  green  and  hathi  gray;  hind  neck  vetiver  green; 
upper  back  and  scapulars  darker,  between  vetiver  green  and  andover 
green;  lower  back  storm  gray,  slightly  washed  with  the  green  color  of 
the  interscapular  region;  rump  green  Uke  the  upper  back,  but  ante- 
riorly shading  insensibly  into  the  gray  of  the  lower  back,  and  poste- 
riorly into  the  dull  mignonette  green  of  the  longest  upper  tail-coverts; 
broad  tips  of  middle  pair  of  rectrices  between  Eght  yell  jwish  oUve  and 
mignonette  green,  the  remaining  exposed  portion  of  the  same  color 
but  somewhat  darker,  and  the  basal  concealed  part  deep  gull  gray, 
more  or  less  washed  with  the  same  green;  remaining  rectrices  dusky 
neutral  gray,  basally  deep  gull  gray  on  the  outer  vanes,  light  neutral 
gray  on  the  inner,  and  terminally,  for  some  23  mm.,  pale  neutral  gray, 
the  two  pairs  next  the  middle  pair  washed  with  the  green  of  the  mid- 
dle feathers,  particularly  on  the  outer  webs,  the  outer  rectrices  also 
very  slightly  and  narrowly  tinged  with  the  same  on  the  outer  mar- 
gins of  their  gray  tips;  wings  slate  color,  but  the  outer  webs  of  ter- 
tials  and  most  of  the  lesser  wing-coverts  (excepting  only  those  along 
the  bend  of  the  wing)  together  with  a  few  of  the  inner  median  coverts,, 
between  andover  green  and  vetiver  green  like  the  scapulars;  narrow 
edgings  on  the  outer  webs  of  the  iimer  median  coverts  and  some  of  the 
inner  greater  coverts,  lemon. yellow;  and  similar  but  much  broader 
edgings  on  the  two  innermost  greater  coverts  and  on  the  outermost 
tertial  and  innermost  secondary,  lemon  chrome;  lores  pale  greenish 
oUve  gray;  supercihary  region,  a  narrow  orbital  ring,  and  the  anterior 
malar  r^on,  greenish  gray  Uke  the  crown;  remaining  parts  of  the 
sides  of  the  head,  together  with  the  sides  of  the  neck,  vetiver  green, 
rather  brighter  on  the  subauricular  region;  anterior  part  of  chin 
between  yellowish  glaucous  and  seafoam  yellow;  posterior  portion 
of  chin  and  medial  uppermost  part  of  throat  between  citron  green  and 
water  green;  middle  of  rest  of  throat  hme  green;  these  colors  of  chin 
and  throat  pass  insensibly  into  each  other  and  into  those  of  sides  of 
head  and  neck;  a  broad  (27  mm.)  band  on  jugulum  yellow  ocher, 
shading  laterally  to  buckthorn  brown;  breast  Ught  lime  green;  sides  of 
body  and  upper  abdomen  between  tea  green  and  water  green;  flanks 
and  lower  abdomen  between  slate  ohve  and  sage  green;  shorter  lower 
tail-coverts  of  the  same  green  color,  but  mixed  with  feathers  of  cart- 
ridge buff  and  pinkish  buff,  and  some  of  the  green  feathers  broadly 
tipped  with  the  same  buff;  rest  of  lower  tail-coverts  Hay's  brown; 
thighs  partly  dull  green  like  the  lower  abdomen,  partly  cartridge 
buff;  lining  of  wing  partly  slate  gray,  partly  dark  gull  gray. 
834S— 19— Proc.N.M.vol.54 ^14 
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The  five  birds,  all  adult,  obtained  by  Doctor  Abbott  are  in  good 
plumage,  and  show  only  sHght  individual  variation.  There  9eenis  to 
be  no  difference  in  size  between  male  and  female.  Two  of  the  females, 
No.  181426  U.S.N.M.,  December  12,  1907,  and  No.  181427  U.S.N.M,, 
December  10,  1907,  are  each  molting  one  or  two  of  the  wing-quills. 
The  colors  of  unfeathered  parts,  taken  from  the  fresh  birds,  and 
given  as  the  same  on  the  labels  of  both  sexes,  are  as  follows:  ''Eye- 
lids and  feet  yellow;  iris  dark  brown;  bill  greenish  jade  color,  base 
and  cere  green.''    Measurements  of  all  the  specimens  are  added 

below.  ^ 

Measurements  of  specimens  o/Butreron  eapellei  passorkina. 
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>  l£easm:«d  in  the  flesh  by  the  collector.  *  Type. 

Family  ALCEDINIDAE. 

SAUROPATIS  CHLORIS  CYANBSCENS  Oberhdoer. 

Sauropatis  chloris  cyanescens  Obbbholsbb,  Proc.  U.  S.  Nat.  Mub.,  vol.  52,  Feb- 
ruary 8, 1917,  p.  189  (Pula  Taya,  off  the  southeastern  coast  of  Sumatra). 

One  immature  female,  No.  181491,  U.S.N.M.,  taken,  December 
12,  1907. 

This  is  nearly  adult,  but  still  has  the  dull-colored  upper  surface  and 
dusky  scale-like  markings  on  the  lower  surface.  It  is  molting  both 
remiges  and  contour  feathers.  It  is  subspecifically  the  same  as  the 
birds  from  Bawean  Island.  Its  measurements  are:  Total  length  (in 
flesh'),  258  mm.;  wing,  112;  tail,  70;  exposed  culmen,  46;  tarsus, 
15.5. 

Family  PYCNONOTIDAE. 

PYCNONOTUS  BRUNNEUS  ZAPHABUS,  new  Mib«»edM. 

Subspecific  cJuiracters. — Similar  to  Pycnonotaa  hrunneus  irunneus  * 
firom  the  Malay  Peninsula,and  of  about  the  same  size,  but  upper  sur- 

•  Ifeasured  by  the  collector. 

« For  this  use  of  Ppemmohu  hmnneut  niyth,  see  Oberholser,  Bull.  U.  8.  Nat.  Mus.,  No.  96,  June  80, 1917, 
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face  darker  and  more  brownish  or  rufescent  Gess  olivaceous  or  gray- 
ish); lower  parts  br^ter,  more  yellowish,  not  so  uniformly  dull 
brownish  or  ochraceous. 

Deicriptian.— Type,  adult  male,  No.  181543,  U.S.N.M.;  Pulo 
Mata  ffiri,  Laurot  Islands,  Java  Sea,  December  11,  1907;  Dr.  W.  L. 
Abbott.  Upper  parts  brownish  oUve,  becoming  more  rufescent  on 
rump,  and  shading  into  dark  dresden  brown  on  upper  tail-coverts; 
the  feathers  of  pileimi  edged  with  pal^,  which  imparts  a  somewhat 
scaly  effect;  tail  between  munmiy  brown  and  brownish  oUve,  paler  on 
tips  and  inner  margins  of  feathers,  and  edged  on  outer  webs  with 
brownish  oUve;  wings  fuscous,  all  the  quills  and  superior  coverts 
margined  with  brownish  olive  or  light  brownish  oUve;  sides  of  head, 
neck,  and  breast  brownish  olive;  cheeks  and  sides  of  throat  light 
brownish  oUve;  chin  and  upper  throat  buff,  between  deep  oUve  buff 
and  deep  colonial  buff;  jugulum  and  upper  breast  dull  Isabella  color, 
somewhat  mixed  with  cream  buff;  abdomen  dull  marguerite  yellow; 
lower  ^breast  the  same,  but  washed  with  isabella  color;  sides,  flanks, 
and  thighs,  light  brownish  oUve;  crissum  and  lining  of  wing  chamois, 
a  little  mixed  with  fuscous;  "iris  red."  Total  length  (in  flesh  *)f 
194  mm.;  wing,  84;  tail,  75.5;  exposed  culmen,  13.5;  height  of  bifl 
at  base,  6.0;  tarsus,  20;  middle  toe  without  claw,  13.5. 

The  single  specimen  of  this  new  race  that  Doctor  Abbott  obtained 
on  Pulo  Mata  Siri  is  identical  with  a  good  series  of  the  same  species 
from  Borneo;  and  the  birds  from  both  these  islands  together  differ,  as 
above  set  forth,  noticeably  in  color  from  examples  taken  on  the  Malay 
Peninsula  and  its  islands,  though  apparently  not  in  size.  From  Pyc- 
noTuHus  hrunneus  zapdlius  Oberhober,*  of  the  Anamba  Islands,  Pycno- 
notus  hrunneus  zapJiaeus  may  readily  be  distinguished  by  its  more 
rufescent  or  brownish  Gess  greenish)  upper  surface,  and  darker,  more 
brownish  and  ochraceous  (less  grayish  and  yellowish)  lower  parts. 

The  geographic  distribution  of  Pycnonotus  brunneus  zaphaeus,  so 
far  as  known,  is  confined  to  Pulo  Mata  Siri  and  Borneo.  Thus  Pyc- 
nonoius  hrunneus  hrunneus  becomes  restricted  to  the  Malay  Peninsula 
and  its  islands  and  to  southern  Tenasserim. 

Family  TIMALIIDAE. 

MALACOCINCLA  ABBOTTl  SIRENSIS.  new  rabapedes. 

Subspedfic  characters. — Similar  to  Malacocincla  ahhotti  olivacea 
(Strickland),  from  the  southern  part  of  the  Malay  Peninstda,  but 
upper  stuface  decidedly  darker;  lower  parts  duller,  the  sides  of  neck, 
sides  of  breast,  and  sides  of  body  less  ochraceous  (more  grayish) ;  and 
jugulxun  pale  vinaceous  buff  instead  of  ochraceous  buff. 


1  Measured  by  the  collector. 

*  Dull.  U.  8.  Nat.  Mos^  No.  W,  Jane  30, 1017,  p.  46  (Polo  Siantan,  Anamba  Islands). 
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Description.— Type,  adult  male,  No.  181561,  U.S.NJM.;  Pulo  Mat* 
Siri,  Java  Sea,  December  11,  1907;  Dr.  W.  L.  Abbott.  Upper  parte 
dark  brown,  between  dresden  brown  and  mimimy  broi^Ti,  somewhat 
darker  on  the  pileiim,and  inclining  to  cinnamon  brown  on  the  rump, 
the  feathers  of  the  forehead  with  broad  bujBfy  central  areas,  those  of 
the  fore  part  of  crown  with  narrow  shaft  lines  of  the  same  color; 
upper  tail-coverts  reddish  brown,  between  ^rgus  brown  and  Sanford's 
brown ;  tail  basally  of  the  same  color,  though  somewhat  darker,  and 
terminally  shading  toward  Prout's  brown;  primaries  and  secondaries 
dusky  sepia,  the  outer  webs  of  secondaries,  with  all  of  the  tertials  and 
superior  wing-coverts,  Prout's  brown,  and  the  outer  webs  of  tikb 
primaries  between  cinnamon  brown  and  dresden  brown;  sides  of 
head  brown  like  the  back,  but  the  lores  mixed  with  pale  grayish  from 
the  basal  portion  of  the  feathers,  the  superciliary  region  also  slightly 
grajdsh  and  with  narrow  shaft  lines  of  grayish  or  buflfy  white;  auricu- 
lars  like  the  back  but  somewhat  lightened.by  rather  broad  bujBf  shaft 
markings;  sides  of  neck  Saccardo's  umber,  shading  inferiorly  toward 
tawny  olive;  chin  white;  throat  grayish  white;  jugulum  vinaceous 
buff,  slightly  washed  laterally  with  brownish;  breast  tilleul  buff; 
abdomen  diill  pinkish  buff;  lower  tail-coverts  between  ochraceous 
tawny  and  zinc  orange;  sides  of  breast  and  jugulum  between  tawny 
olive  and  Saccardo's  mnber;  sides  tawny  olive;  flanks  clay  color; 
thighs  between  wood  brown  and  tawny  olive;  inner  imder  wing- 
coverts  between  cinnamon  buff  and  pinkish  buff;  the  outer  rows 
tilleul  buff;  inner  margins  of  outer  secondaries  and  inner  primaries 
aveUaneous.  Total  length  (in  fleshy,  160  mm.;  wing,  73.5;  tail,  47; 
exposed  culmen,  17.5;  tarsus,  28;  middle  toe  without  claw,  16.2. 

This  new  subspecies  is  more  ruf escent  on  the  upper  parts  and  on  sides 
of  neck  than  Malacodnda  dbbotti  bilUiJcoferi  from  Borneo;  also  more 
extensively  and  brightly  tinged  with  ochraceous  and  ochraceous 
buff  below.  It  thus  really  more  closely  resembles  MaJacocincla 
ahbotti  olivacea  from  the  Malay  Peninsula.  The  Bomean  bird, 
Mdlacodnda  abboUi  bilUikoferi,^  while  it  seems  to  be  but  subspecifi- 
oally  different  from  the  Malay  Peninsula  race,  JUoZococincZa  ahboUi 
olivacea,  is  yet  a  recognizable  form,  differing  in  less  ruf  escent  upper 
surface,  and  less  extensively  and  brightly  ochraceous  imder  parts. 
The  type  of  Maiacodnda  dbbotti  sirensis  is  the  only  specimen  ob- 
tained by  Doctor  Abbott. 

The  present  species,  Maiacodnda  ahbotti  Blyth,  is  clearly  so  differ- 
ent structurally  from  Turdinus  macrodactylua,  the  type  of  the  genus 
TurdinuSf  that  its  generic  separation  is  apparently  necessary.    The 

>  If easored  by  the  ooUector. 

tiralBoodnete6«tifec/M  Ftiiaoli»  Notes  LeydtD  ICm.,  Vol.  22,  Maidh,  UQl,  p.  ats  (Borneo). 
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former  has  a  tarsus  that  appears  almost  booted,  so  slight  are  usually. 
the  indications  of  scutellae,  while  in  Tardinus  macrodactylus  the 
scutellations  are  very  distinct.  Also  the  tarsi  are  weaker;  the  feathers 
of  throat  not  stiff  and  scale-Uke;  and  the  lower  tail-coverts  reach 
much  more  than  halfway  to  the  ends  of  the  rectrices,  instead  of 
much  less  than  halfway  in  Turdiwus.  The  name  MciUicocinela  Blyth 
(type,  Malacoeincla  ahbotti  Blyth)  ^  is  the  proper  generic  term  for  this 
species  and  its  allies. 

The  subspecies  of  Malaeoeinela  ahboiti  now  number  five,  the  ranges 
of  which  are  as  follows: 

Malacoeincla  abbotti  ahbotti  Blyth. — ^Nepal  and  Assam  to  Tenas^ 
serim. 

Malacoeincla  abbotti  olivacea  (Strickland). — ^Malay  Peninsula. 

Maiacodnda  abboUi  biUHikoferi  Finsch. — ^Borneo. 

MaHacodnda  abbotti  baweana  Oberholser.^ — ^Bawean  Island,  Java 
Sea. 

Malacoeincla  ahbotti  sirensia  Oberholser. — Pulo  Mata  Siri,  Java 
Sea. 

.  Family  TURDIDAE. 

KriTACINCLA  MELANURA  NIGRICAUDA  Vordennm. 

Cittocinela  niffricauda  VoBOEBif  an,  Natuurk.  Tijdsch.  Nederl. -Indie,  vol.  52, 
1893,  p.  197  (Eaagean  Island,  Java  Sea). 

A  single  immature  male  of  this  species,  taken  on  November  26, 
1908,  is  referred  to  this  form  from  the  Kangean  Islands.  We  have 
no  specimens  from  these  islands,  however,  and  the  present  bird  may 
well  not  be  identical;  but  from  the  published  description  of  Kittadncla 
nigricaada  it  is  not  with  certainty  distinguishable.  It  is  just  molting 
from  the  Juvenal  plumage  into  that  of  the  adult,  and  with  wirgs, 
upper  surface,  throat,  and  breast  still  showing  evidences  of  inmia- 
turity.  From  specimens  of  Kittadnda  mdanura  opisthochtoa  Ober- 
hols^,*  from  Lasia  Island,  o£F  the  western  coast  of  Sumatra,  this 
Pulo  Mata  Siri  bird  differs  in  much  larger  size  and  much  paler  pos- 
terior lower  parts. 

The  measurements  of  this  specimen  (No.  181704,  U.S.N.M.)  are 
as  follows:  Total  length  (in  flesh  *),  228  nmi.;  wing,  99  *;  tail,  106"; 
exposed  culmen,  18;  tarsus,  27;  middle  toe  without  claw,  19. 

If  this  bird  is  really  identical  with  Kittadncla  nigricauda  Vorder- 
man,  the  latter  is  certainly  but  a  subspecies  of  Kittadnda  mdanura, 

i  MataeodnOa  Blytb,  Jouin.  Asiatic  Soe.  Bengal,  vol.  14,  pt.3,  No.  164,  for  August,  1864,  p.  600  (type,  by 
moDOtypy,  Malaeodnda  abbotti  Blyth). 
>  Proc.  U.  S.  Nat.  Mus.,  vol.  52.  February  8, 1917.  p.  194  (Bawean  Island,  Java  Sea). 

•  SmHhaon.  Misc.  Coll.,  yoI.  60,  No.  7,  October  26,  1912,  p.  13  (Pulo  Lasia). 

*  Measured  by  the  oolleetor.  « 
»  Not  hiUy  grown. 
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•      Family  DICRURIDAE. 

DICRUROPSIS  PBCTOBAUS  SIRBNSIS.  new  mOMpecies. 

Subspecijic  characters, — ResembUng  Dicruropsis^  pectamlis  solam- 
bensis  Oberholser,'  from  Solombo  Besar  Island ^  but  larger;  frontal 
hairs  shorter  or  absent;  black  of  upper  parts  deeper,  richer,  more 
velvety,  and  more  bluish  (less  brownish  or  greenish) ;  hackles  on  sides 
of  neck  more  bluish  or  purplish  (Leas  greenish) ;  metallic  spots  on 
throat  and  breast  more  bluish  (less  greenkh);  posterior  lower  sur- 
face of  a  deeper  and  more  velvety  (leas  brownish)  black,  with  more 
bluish  (Leas  greenish)  sheen. 

Description,— Type,  adult  female,  No.  181510,  U.S.N.M.;  Pulo 
Mata  Siri,  Java  Sea,  December  8,  1907;  Dr.  W.  L.  Abbott.  Upper 
parts  velvety  black,  with  a  slight  violet  or  bluish  sheen,  but  pileum  and 
a  few  pointed  feathers  on  cervix,  shining  metallic  bluish  black,  and 
the  upper  tail-coverts  shining  metallic  dull  blackish  green;  tail  black, 
the  external  webs  of  rectrices  more  or  less  margined  with  shining 
metallic  dull  blackish  green ;  wings  black,  becoming  slightly  brownish 
on  tips  of  primaries  and  on  inner  margins  of  all  the  quills;  the  exposed 
portions  of  all  the  superior  wing-coverts,  the  tertials,  outer  webs  of 
secondaries,  and  outer  webs  of  primaries,  excepting  distal  portions, 
shining  metallic  dull  blackish  green;  sides  of  head  and  neck  velvety 
black  with  a  slight  violet  sheen,  the  long  pointed  feathers  on  the 
sides  of  the  neck  shining  metallic  dark  delft  blue;  lower  parts  velvety 
black  with  a  slight  violet  or  bluish  sheen,  the  feathers  of  lower  throat , 
jugulum,  and  upper  breast  with  short  lanceolate  tips  of  shining 
metallic  dusky  dull  bluish  green,  giving  to  these  parts  a  spotted 
appearance;  lining  of  wing  black,  with  a  bluish  or  bluish  green  sheen; 
**iris  straw  yellow." 

From  Dicruropsis  pedoralis  leucops,  which  this  new  race  resembles 
more  than  it  does  Dicruropsis  pedoralis  sdombensis  Oberholser,* 
from  Solombo  Besar  Island,  it  is  separable  by  its  rather  duller  upper 
surface,  longer  hackles  on  sides  of  neck,  and  duller,  more  brownish 
posterior  lower  parts.  The  two  specimens  in  the  collection  are  both 
adults  in  good  plumage.     Their  measurements  follow. 

>  For  the  use  of  this  generic  name,  see  p.  185  *  See  p.  184. 
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MeasuremenU  o/tpecmena  o/DieruropgU  pedaralis  sirenm. 


U.S.N.M. 
No. 

Sex. 

Locality. 

Date. 

181510 

Female. . 

Pulo  Mata 
Sirl,  Lau- 
rot    Is- 
bmds,  Ja- 
va 8ea.« 

1907. 
Dec.     S 

181511 

...do 

do 

Dec.  12 

Colleotor. 


Dr.   W.    L. 
Ahbott. 


..do. 


.\verage  of  2  females 306. 5 


1 

1 

1 

t 

^' 

11 

1 

11 

t- 

^ 

^ 

!>: 

^ 

»^ 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

305 

157 

127 

31.0 

26 

17.8 

308 

158 

134 

30.8 

25.5 

18.5 

305.5 

157.5 

130.5 

30.9 

25.8 

IK  2 

t  Measured  in  the  flesh  by  the  coHector. 


IV.   PULO  KALAMBAU. 


«Type. 


Pulo  Kalambau  is  one  of  the  largest  three  islands  of  the  Laurot, 
or  I^ut  Kitchil,  Islands,  in  the  eastern  portion  of  the  Java  Sea. 
It  lies  in  the  southern  part  of  tnis  group,  and  about  90  miles  south 
of  the  eastern  end  of  southern  Borneo. 

Doctor  Abbott  landed  here  for  a  day  on  December  7,  1907,  and 
collected  two  birds,  which  he  as  usual  presented  to  the  United  States 
National  Museum.  These  represent  two  species,  and  one  is  an  unde- 
scribed  subsp3cies.  So  far  as  we  are  aware  no  birds  have  ever 
1>een  recorded  from  Pulo  Kalambau.  Those  collected  by  Doctor 
Abbott  are  given  below. 

Family  RALLIDAE. 

GALUCBEX  CINEREA  (Gmettn). 

[Fulied]  cirurea  Gmblin,  Syet.  Nat.,  vol.  1,  pt.  2,  1789,  p.  702  (China). 

Doctor  Abbott  obtained  a  single  specimen,  an  adult  female, 
No.  181400,  U.S.N.M.,  December  7, 1907.    Length  (m  flesh),  350  mm. 

This  example  is  in  perfect  plumage,  but  appears  to  exhibit  no 
significant  differences  in  either  size  or  color  from  Chinese  or  Philip- 
pine birds,  though  it  is  somewhat  smaller  than  any  of  our  limited 
series  of  specimens  from  the  PhiHppine  Islands. 

Family  ZOSTEROPIDAE. 

ZOSTESOPS  SOLOBIBENSIS  ZACm«ORA,  new  MlMq»ecies. 

Subspedjic  chamcters. — Similar  to  Zosterops  solombensis  solom- 
hensisj*  from  Solombo  Besar  Island,  but  somewhat  larger,  particularly 
the  bill;  upper  tail-coverts,  pileum,  and  cervix,  duller,  more  greenish 
(less  yellowish)  olive  green;  back  lighter;  and  lower  surface  duller 
less  golden  (more  greenish)  yellow,  the  flanks  and  sides  paler. 


*  See  p.  188. 
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Description.— Hype^  adult  male,  No.  181589,  U.S.N.M.;  Pulo 
Ealambau,  Laurot  Mands,  Java  Sea,  December  7,  1907;  Dr.  W.  L. 
Abbott.  Upper  surface  warbler  green,  the  upper  tail-coverts 
lighter,  between  warbler  green  and  pyrite  yellow;  tail  chaetura 
drab,  the  fealhers  mailed  basally  on  external  webs  with  warbler 
green;  wings  chaetura  drab,  the  inner  margins  of  the  remiges, 
.except  at  tips,  paler,  almost  whitish,  the  tertials  hair  brown  washed 
with  warbler  green;  superior  wing-coverts  and  outer  margins  of 
outer  vanes  of  wing-quills  warbler  green;  broad  orbital  ring  white; 
a  small  black  spot  under  the  anterior  part  of  the  eye  and  continuous 
with  the  black  lores;  supraloral  stripe  lemon  chrome;  remainder  of 
sides  of  head  and  neck  between  warbler  green  and  pyrite  yellow, 
and  passing  superiorly  into  the  green  of  the  upper  parts,  inferiorly 
into  the  yellow  of  the  lower  surface;  lower  parts  medially  rather 
dull  yellow,  between  lemon  yellow  and  wax  yellow;  flanks,  with 
sides  of  breast  and  body,  pyrite  yellow;  lining  of  wing  naphthalene 
yellow.  Total  length,^  126  mm.;  wing,  57.5;  tail,  42.5;  exposed 
culmen,  11.5;  tarsus,  18.5;  middle  toe  without  claw,  10.5. 

Although  Doctor  Abbott  obtained  but  a  single  specimen,  this 
differs  in  such  a  manner  from  Zosterops  soUmbensia  solombensis  of 
Solombo  Besar  Island,  that  it  seems  to  be  without  doubt  subspecifi- 
cally  distinct.  Its  upper  surface  is  more  uniform,  indeed,  almost 
of  the  same  shade  throughout,  due  chiefly  to  the  fact  that  there  is 
much  less  contrast  between  the  back  and  the  upper  tail-coverts. 

>  IfMSored  In  the  fleih  by  the  ooUeotor. 
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AN   ACCOUNT  OF   SOME   FISHES   FROM    OWENS   RIVER, 

CALIFORNIA. 


By  John  Ottebbein  Snydeb, 
Of  Stafford  Unvveniiy,  CalifcmioL, 


Owens  River  basin  occupies  a  long,  narrow  valley  in  the  most 
rugged  part  of  the  high  Sierras  of  Calif omia.  On  the  west  the  moun« 
tains  rise  in  an  enormous  wall  above  which  tower  the  peaks  of 
Whitney,  Tyndall,  and  Lyell.  On  the  east  are  Inyo  Range  and  the 
White  Mountains,  whose  summits  also  reach  a  great  elevation. 
Owens  Valley  may  properly  be  included  within  the  Great  Basin, 
its  western  boundary  being  coincident  with  the  recognized  confines 
of  the  latter.  It  is  without  exterior  drainage,  Owens  River  and  its 
tributaries  receiving  their  water  from  the  slopes  of  the  neighboring 
mountains  and  discharging  it  into  Owens  Lake,  from  which  it  is 
carried  oflf  largely  by  evaporation.  The  water  of  the  lake  is  strongly 
impregnated  with  mineral  salts. 

The  catchment  basin  of  Owens  River  is  narrowly  though  sharply 
separated  from  that  of  the  San  Joaquin  by  the  crest  of  the  Sierras. 
On  the  north  are  Mono  Lake  and  its  tributaries,  and  also  a  few  rela* 
tively  small  depressions  which  may  at  one  time  have  been  connected 
with  the  quaternary  Lake  Lahontan.  Extending  far  to  the  east 
and  south  is  a  wide  expanse  of  almost  waterless  desert. 

The  occurrence  of  fishes  in  Owens  River  has  long  been  known, 
*but  no  serious  attempt  has  been  made  to  estabUsb  their  relationships, 
a  matter  of  importance  when  considered  in  connection  with  the 
geographical  position  and  the  complete  isolation  of  the  valley.  Con- 
siderable interest  therefore  attaches  to  a  small  collection  made  by  Mr. 
darence  Kennedy  while  acting  as  assistant  to  the  California  State 
Fish  and  Game  Commission  at  Laws,  a  station  on  the  main  river. 
Bere  the  cturent  is  not  very  rapid,  and  the  shores  are  more  or  less 
marshy. 

Four  native  species  are  represented  in  the  collection,  possibly 
not  the  entire  fish  fauna  of  the  basin.  They  are  a  catostomid,  two 
cyprinoids,  and  a  poeciliid.  The  catostomid  and  cyprinoids  are 
lahontan  species  and  do  not  appear  to  possess  any  local  peculiari- 

Proceedinqs  U.  i.  National  Museum.  Vol.  64-No.  2333 
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ties.  The  former,  CatosUymua  arenarmSj  is  abundantly  represented 
in  Owens  River,  while  on  the  contrary  it  seems  to  be  very  rare  in  the 
Lahontan  system,  where  specimens  are  seldom  caught.  The  cypri- 
noids,  Siphateles  obesus  and  Agosia  robusta,  are  common  and  widely 
distributed  Lahontan  species.  The  poeciliid,  Cyprinodon  macula^ 
riu8,  is  a  form  which  has  an  irregular  distribution  in  desert  springs 
and  small  streams  of  southern  Nevada,  California,  and  elsewhere. 
Native  trout  have  not  been  reported  from  the  Owens  River  basin, 
their  absence  calling  to  mind  tie  similar  case  of  Eagle  Lake,  which 
has  been  reached  by  Lahontan  catostomids  and  cyprinoids  but  not 
by  the  trout.  The  trout  of  Eagle  Lake  is  related  to  those  of  the 
western  slopes  of  the  mountains. 

The  fauna  of  Owens  River  has  been  largely  derived  from  the 
Lahontan  system.  Two  of  its  species,  C.  arenariti^  and  A.  rohusia^ 
may  have  reached  the  river  by  stream  papture,  but  the  presence  of 
SipJuUeles  offers  some  difficulty  to  the  acceptance  of  a  speculation 
which  would  thus  accoimt  for  the  invasion  of  the  basin  by  LahonUn 
species.  The  known  species  of  Siphateles  are  lake  and  channel  forms, 
and  none  has  yet  been  observed  at  a  great  distance  up  stream  from 
a  lake,  a  deep  spring  pond,  or  a  slough-hke  channel. 

CATOSTOMOS  ASBNARIUS  fihqrder. 
SAND-BAR  SUCKER. 

Representatives  of  but  one  species  of  Catostomus  were  secured, 
and  these  belong  to  a  form  C.  arencurius  lately  described  from  the 
Lahontan  system.  Where  first  discovered,  the  species  appears  to  be 
rare,  for  after  considerable  collecting  only  nine  specimens  were  obtained, 
not  enough  to  furnish  very  definite  data  regarding  its  characteristics 
and  distribution.  Since,  however,  examples  were  taken  in  hi^ 
mountain  streams,  in  the  lower  Truckee  River,  and  in  Pyramid  and 
Tahoe  Lakes,  one  may  be  permitted  to  infer  that  its  distribution  is' 
rather  general  in  the  Lahontan  system,  and  therefore  equally  so  in 
Owens  River.    Of  its  occurrence  here  Mr.  Kennedy  observes: 

Suckers  are  common  everwhere  in  the  main  river,  usually  lying  in  schools  on  the 
inflow  side  of  the  pools,  with  heads  upstream.  Some  tre  very  handsome  fish,  dark 
olive  brown,  with  the  paler  areas  of  the  sides  flecked  with  shining  gold  which  &dee 
into  yellowish  white  on  the  fins  and  ventral  surface.  Some  are  not  so  dark,  gray  and 
white  examples  often  being  seen. 

Differences  of  a  measurable  character  appear  when  examples  from 
Owens  River  and  the  Lahontan  system  are  compared,. the  former 
having  somewhat  smaller  scales  and  longer  fins.  The  differences  are 
slight,  and  they  may  perhaps  disappear  with  the.  study  of  a  larger 
series  of  specimens. 
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Scale  counts  on  CatottomuB  arenariiUf  Owens  River, 


Scales  lateral  aeries, 

Number  oi  specimens. . . 

Scales  before  dorsal  fin. . . 
Number  of  specimens 

Scales  above  lateral  line. 
Number  of  specimens. . 

Scales  below  lateral  line 
Number  of  specimens. . . . 


72  !  73 

1  I  5 

34  I  35 

1  1  5 

14  I  15 

1  !  16 


11  I  12     13 
10  i  14  I  16 


17     18 
8       1 


79 
4 

41 
2 


80 
3 

42 

1 


Measurements  of  CatosUmvus  arenarivSj  Owens  River. 


Length  of  body mm. . 

Lei^h  head 

Depth  body 

Depth  caudal  peduncle. . . . 
Length  caudal  peduncle. . . 

Length  snout 

Diameter  eye 

Interorbital  width 

Depth  bead 

Snout  to  occiput 

Snout  to  dorsal 

Snout  to  ventral 

Length  base  of  dorsal . . . . . 

Length  base  of  anal 

Hel^t  dorsal 

Hei^t  auil 

Leoith  pectoral 

Length  ventral 

Length  caudal 

DoTwA  rays 

Anal  rays 

Scales  lateral  line 

Scales  above  lateral  line. . 
Scales  below  lateral  line. . 
Scales  before  dorsal 


155  179 
.25  I  .25 
.21     .22 


095 

.17 

.12 

.04 

.11 

.17 

.21 

.48 

.57 

.14 

.08 

.18 

195 

.22 

.15 

.22 

10 

7 

77 

17 

12 

39 


.10 

.155 

.13 

.04 

.095 

.16 

.22 

.51 

.55 

.15 

.085 

.18 

.225 

.23 

.18 

.23 

10 

7 

76 
15 
12 
36 


170 

154 

.25 

.255 

.23 

.21 

.10 

.09 

.14 

.16 

.12 

.135 

.037 

.04 

.11 

.10 

.18 

.165 

.22 

.24 

.52 

.515 

.56 

.57 

.135 

.14 

.08 

.08 

.175 

.16 

.20 

.22 

.22 

.24 

.14 

.17 

.215 

.21 

11 

11 

7 

7 

73 

81 

15 

17 

13 

14 

39 

39 

169  ' 

.26  I 

.20 

.09  ' 

.17; 

.13  ' 

.04 

.10  1 

.16 

.22  ; 

.52 

.57 

.12 

078 

.16 

.19 

205 

.15 

.22 

»9 
7 

76 

18 

13 

38 


153 

160 

143 

128 

134 

.24 

.245 

.255 

.26 

.25 

.22 

.21 

.20 

.24 

.20 

.10 

.09 

.10 

.10 

.09 

.17 

.155 

.18 

.18 

.17 

.12 

.115 

.11 

.12 

.12 

036 

.037 

.038 

.048 

.04 

.10 

.095 

.09 

.11 

.09 

.17 

.16 

.17 

.18 

.16  • 

.21 

.205 

.21 

.22 

.21> 

.51 

.49 

.51 

.52 

.50 

.57 

.57 

.58 

.59 

.565 

.13 

.15 

.13 

.12 

.15 

.08 

.085 

.08 

.075 

.08 

.17 

.18 

.185 

.19 

.18 

195 

.22 

.21 

.21 

.22 

215 

.21 

.21 

.23 

.23 

.15 

.175 

.15 

.155 

.17 

.22 

.225 

.23 

.25 

.23 

10 

11 

10 

10 

10 

8 

7 

7 

7 

7 

75 

74 

77 

78 

75 

17 

17 

16 

15 

17 

13 

13 

13 

14 

13 

40 

41 

40 

37 

36 

SmSATBLBS  OBBSIIS  (Ghwd). 

LAKE  CHUB. 

Specimens  of  this  speciee  appear  to  be  like  those  found  in  the 
Lahontan  system.  The  largest  fishes  secm'ed  at  Laws  measure  132 
millimeters. 

Scale  counts  o/Sipkatsles  obesus,  Owens  River, 


Scales  in  lateral  series |  50 

Number  of  specimens |    2 


Scales  before  dorsal  .fin 26 

Number  of  specimens 1 


Scales  above  lateral  line . 
Number  of  specimens 


Scales  below  lateral  line . 
Number  of  specimens 


53  ,  54  i  55 

6       9  I    8 


.1  29  ,  30 

.    18     12 


■i'' 

:\l\: 


60 
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Examples  from  the  Lahontan  system  exMbit  the  following  scale  characters: 


Scales  in  lateral  series '  50  I  51 

Number  of  specimens 


Scales  before  dorsal  fin. 
Number  of  specimens. .. 


27  !  28 
4       9 


Scales  above  lateral  line 12  i  13 

Number  of  specimens |    8     30 


56  ■  57 
13  I    5 


33   . 

2  I. 


60- 

1 


Measurements  ofSiphateles  obesuSj  Owens  River ^  Laws. 


Length  of  body mm. .    109 

Length  head 275 

Depth  body 245 

Depth  cauaal  peduncle 11 

Length  caudal  peduncle. . .    .20 

Length  snout 08 

Diameter  eye 05 

Interorbital  width 09 

Depth  head 20 

Snout  to  occiput 21 

^nout  to  dor^ 56 

Snout  to  ventral 555 

Length  base  of  dorsal 11 

Length  base  of  anal 085 

Height  dorsal 19 

Height  anal i  .15 

Length  pectoral '.  175 

Length  ventral '.  155 

Length  caudal ;.  235 

Dorsal  rays '      8 

Anal  rays 't 

Scales  lateral  line I    51 

Scales  above  lateral  line. . .     14 
Scales  below  lateral  line . . . ,      6 

Scales  before  dorsal :    32 

I 


90 

.27 

.25 

.13 

.20 

075 

.06 

.10 

.20 

.21 

.57 

I  .55 

I  .10 

.09 

.185 

.15 

.16 

.15 

.23 

8 

8 

52 

14 

7 

32 


86 
.29 
.28 
135 
.22 
.08 
.06 
.10 
.20 
.21 
.55 
.56 
.11 
.10 
.18 
.15 
.18 
.15 
.23 
8 
8 

57 

13 
7 

29 


91 

89 

83 

81 

82 

.28 

.28 

.28 

.27 

.275 

.26 

.26 

.26 

.27 

.28 

.13 

.12 

.13 

.13 

.13 

.20 

.21 

.20 

.20 

.21 

.08 

.08 

.09 

.076 

.08 

.055 

.065 

.07 

.065 

.07 

.095 

.10 

.10 

.092 

.10 

.20 

.20 

.21 

.20 

.20 

.21 

.22 

.21 

.22 

.21 

.53 

.55 

.57 

.55 

.55 

.55 

.56 

.56 

.56 

.56 

.12 

.125 

.11 

.12 

.122 

.08 

.09 

.082 

.085 

.09 

.17 

.20 

.16 

.20 

.19 

.13 

.15 

.14 

.15 

.15 

.17 

.17 

.17 

.16 

.17 

.14 

.16 

.14 

.15 

.15 

.22 

.26 

.22 

.25 

.24 

8 

8 

8 

8 

8 

8 

8 

8 

7 

7 

53 

55 

54 

50 

51 

14 

15 

14 

13 

14 

8 

7 

8 

7 

7 

29 

32 

33 

29 

31 

88 
.27 
.27 
135 
.19 
.075 
.06 
.11 
.20 
.20 
.565 
.56 
.12 
.10 
.19 
.14 
.18 
.15 
.27 
8 
8 

56 

14 
7 

29 


89 
.27 
.27 
.13 
.21 
.08 
.06 
.11 
.21 
.21 
.55 
.55 
.12 
.08 
.20 
.16* 
.21 
.165 
.25 
8 
7 

54 

15 
7 

31 


AQ08IA  BOBUSTA 


BLACK  MINNOW. 

Numerous  specimens  of  this  species  fail  to  present  any  distinctive 
local  characteristics  when  compared  with  a  large  series  from  the 
Lahontan  system.  The  general  shape  is  similar  to  Lahontan  ex- 
emples.  The  barbels,  usually  present,  are  in  some  cases  only  seen 
on  one  side  or^the  other,  or  are  entirely  absent.  The  latemal  line 
may  be  entirely  complete  or  variously  interrupted,  but  usually 
extends  to  or  beyond  a  point  beneath  the  origin  of  the  dorsal  fin. 
There  is  a  dark  lateral  stripe  which  is  indistinct  anteriorly,  but  very 
prominent  posteriorly,  ending  in  a  black,  round  spot  at  the  base 
of  the  caudal  fin.  Spots  of  dark  pigment  are  scattered  over  the 
body.  They  are  irregular  in  outline,  their  boundaries  not  coinciden 
with  those  of  the  included  scales. 
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In  20  examples  the  scales  in  the  lateral  series  number  60  to  67; 
between  occiput  and  insertion  of  dorsal  37  to  42;  above  lateral  line 
12  to  14;  below  lateral  line  9  or  10. 

Mr.  Kennedy  remarks: 

This  epecies  is  not  common.  It  varies  much  in  color,  often  being  olive  brown 
above,  occasionally  more  gray  than  olive;  yellowish  white  below.  The  side  stripe 
is  in  some  cases  very  conspicuous,  in  others  obscure.  The  small,  yellowish  eye  dis- 
tinguishes this  fish  among  others. 

CYPSINODON  MACULARIUS  Balrd  and  Girard. 

SPOTTED  PURSY  MINNOW. 

This  little  fish  occurs  in  the  shallow  pools  along  the  river.  I^ 
abomids  in  the  bog  pastures  ahd  tulle  swamps,  and  enters  the  irriga- 
tion ditches  in  large  numbers.  When  undisturbed  it  swims  about 
after  the  manner  of  top-minnows,  the  mouth  at  the  surface,  the  tail 
deeply  submerged. 

Mr.  Kennedy  reports  that  the  swampy  areas  of  Owens  River  are 
relatively  free  from  mosquitoes,  and  suggests  that  their  absence  is 
probably  due  to  the  activities  of  this  fish.  The  suggestion  is  well 
worth  serious  attention,  and  if  investigation  proves  that  the  species 
aids  in  controlling  the  pest  in  this  place,  its  introduction  should 
be  attempted  in  swampy  and  irrigated  regions  where  mosquitoes 
abound,  parts  of  the  Sacramento  Valley,  and  the  lower  Humboldt 
River,  for  example. 
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NOTES  ON  CHRYSODOMUS  AND  OTHER  MOLLUSKS 
FROM  THE  NORTH  PACIFIC  OCEAN. 


By  WiiJjAM  Healey  Daix, 
Honorary  Curator  of  Molluska,  United  States  National  Museum. 


During  the  past  year  the  writer  received  from  Mr.  Y.  Hirase,  of 
Japan,  a  number  of  shells  for  identification,  with  a  request  that  any 
new  species  be  described.  Having  given  special  attention  to  the 
Chrysodomoid  whelks,  the  opportunity  was  taken  to  revise  the  group- 
ing of  those  mollusks  as  well  as  to  prepare  descriptions  of  a  number 
of  new  species  which  occurred  in  Mr.  Hiras^'s  collection. 

The  unique  types  were  returned  to  him,  but  of  several  species 
cotypes  were  available  for  the  National  Collection.  A  few  species 
of  especial  interest  from  the  west  coast  of  America  are  included  in 
this  paper. 

A  prodrome  of  the  proposed  classification  of  Chryaodomus  and 
its  alL'es  was  published^  but,  as  this  comprised  merely  a  list  of 
genera  and  subdivisions  with  designation  of  types,  it  was  thought 
best  to  give  herewith  the  complete  discussion  of  the  facts  upon 
which  the  revision  was  based.  A  large  number  of  boreal  species 
from  the  Bering  Sea  region  remain  to  be  described  at  a  later  oppor- 
tunity. 

Genus  CHRYSODOMUS  SwainsoiL 

The  nuclei  or  larval  shells  of  species  belonging  to  ChrysodomuH 
and  its  allies  present  several  distinct  types  and  numerous  mutations. 

In  many  cases,  as  in  Buocmum  and  Bvsycon^  it  was  shown  many 
years  ago  by  Lov^n  and  others  that  a  single  ovicapsule  contains  a 
number  of  ova  fertile  and  unfertile.  The  unfertile  eggs  serve  as  food 
for  the  larvae  developed  from  the  fertile  ones  and  there  is  a  certain 
amount  of  competition  between  the  larvae  in  the  capsule  which  re- 
sults in  the  most  vigorous  larvae  getting  more  food  and  making  a 
larger  growth  than  the  more  weakly  coinhabitants  of  the  capsule. 
Thus  at  the  time  of  leaving  the  capsule  and  coming  into  the  outer 
world,  it  sometimes  happens  that  there  will  be  perceptible  differ- 
ences between  the  individuals  issuing  from  a  single  capsule,  not  only 

1  Proc.  Biol.  Soc.  WaBhlngton,  Tel.  20,  pp.  7-8,  January,  1910. 
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in  actual  size  but  in  the  length  of  the  coil  of  whorls  and  the  size 
and  compactness  of  the  larval  apex. 

The  most  common  and  typical  nucleus  comprises  one  or  two 
whorls  of  a  thin,  smooth,  more  or  less  inflated  character,  while  th^ 
normal  sculpture  of  the  adult  shell  usually  commences  abruptly  at 
the  termination  of  the  nuclear  coil.  In  some  cases  there  are  three  or 
more  nuclear  whorls  which  are  then  usually  coiled  in  a  subcylindri- 
cal  fashion. 

The  apex  or  initial  whorl  of  the  first  fundamental  type  may  pre- 
sent either  of  the  following  phases:  (1)  a  bulbous  appearance  at 
times  even  larger  in  diameter  than  the  next  succeeding  whorl;  it 
may,  however,  be  (2)  small  and  coiled  upon  itself  in  a  regular  man- 
ner, gradually  increasing  in  size.  It  may  be  (3)  tilted  obliquely  to 
the  axes  of  the  succeeding  whorls,  or  it  may  be  (4)  so  compactly 
coiled  that  the  initial  cell  forms  with  its  first  half  whorl  a  little  angle 
or  point  which  forms  the  actual  apex  of  the  spire.  Again  the  initial 
cell  may  be  (5)  quite  small  and  regularly  increase,  with  a  low  blunt 
spire  recalling  the  appearance  of  a  small  Turbo  viewed  vertically 
from  above.  Most  of  these  mutations  are  incidents  of  growth,  and 
while  the  nucleus  in  a  general  way  remains  tolerably  constant  in 
form  (though  varying  in  size)  within  the  species,  I  have  found  cases 
where  from  the  same  bunch  of  capsules  one  might  select  bulbous 
turbinoid,  or  laxly  coiled  nuclei. 

These  nuclear  shells  are  thin,  easily  eroded,  and  it  is  frequently  a 
matter  of  no  little  difficulty  to  find  a  single  intact  nucleus,  even  in  a 
very  large  series  of  specimens  of  a  single  species.  As  the  animal 
grows  it  either  forms  septa  behind  it  as  the  viscera  are  withdrawn 
from  the  nuclear  shell  or  fills  the  latter  solidly  up  with  shelly  mat- 
ter. This  septum  is  often  bulbous  exactly  as  in  nuclei  of  the  type 
above  mentioned  (No.  1)  and  may  later  be  solidly  filled  up  internally 
with  a  shelly  deposit.  If  the  species  had  originally  a  nucleus  of  the 
type  about  to  be  described,  and  this  thin  shell  be  eroded  away  as  is 
common,  the  septum-tip  may  remain,  and  so  closely  resemble  the  bul- 
bous type  as  to  deceive  the  very  elect.  One  must  therefore  be  on  the 
alert  for  a  wholly  intact  nucleus,  and  if  possible  secure  it  from  a 
very  young  specimen.  The  best  come  from  ovicapsules  where  the 
young  shells  are  ready  to  emerge  but  have  not  yet  been  exposed  to 
the  erosive  properties  of  seawater. 

The  third  type  above  referred  to*  so  nearly  resembles  the  apex 
in  the  genus  CariceUa  of  the  Volutidae,  that  one  suspects  the  pres- 

1  For  iUnstratlons  of  the  different  types  of  nucleas  which  parallel  one  another  In  the 
Chrjsodomlae  and  Volutidae  see  Frlele  In  Norwegian  North  AUantic  expedition,  Mol- 
lusca,  pt.  1,  pis.  1-3;  and  DaU,  Trans.  Wagner  Inst,  vol.  8,  pt  1,  pis.  6  and  7.  as 
foUows :  No.  1,  Friele,  pL  1,  fig.  12  •-& ;  No.  2,  Dall,  pL  0,  fig.  da;  No.  8,  DaU,  pi.  6,  fig. 
6;  No.  6a;  and  Friele,  pi.  1,  fig.  lib;  No.  4,  Dall,  pi.  6,  fig.  6,  and  Friele,  pi.  1,  fig.  lOh; 
No.  6,  Dall,  pi.  6,  fig.  8. 
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ence  in  the  larva  of  a  cartilaginous  primal  cell,  lost  in  the  ovicapsule 
before  emergence,  and  of  which  the  shelly  pointed  apex  is  the 
secondary  stage. 

The  first  fundamental  type  may  for  brevity  be  termed  the  Chrys- 
odomoid.  The  second,  after  its  characteristic  genus,  the  Siphonor- 
bitoid.  The  latter  may  be  described  as  follows:  It  has  a  turbinoid 
aspect  when  viewed  from  above  and  is  always  depressed  or  at  least 
blunt;  it  is  regularly  coiled;  it  begins  with  a  smooth  minute  apical 
cell  which  develops  a  whorl  or  sometimes  a  whorl  and  a  half,  then 
assumes  a  sculptured  surface,  composed  of  one  or  more  sharp  spirals 
crossed  by  rather  distant  thin  sharp  axial  riblets  for  two  or  three 
regularly  enlarging,  moderately  inflated  whorls,  usually  ending  ab- 
ruptly but  sometimes  merging  gradually  into  the  adult  sculpture; 
and  is  more  or  less  invested  with  a  distinct,  sometimes  villous, 
periostracum.  This  type  of  nucleus  is  common  not  only  to  the  group, 
SipTumorbis,  but  also  to  Mohnia^  Kryptos^  and  the  aberrant  Tro^ 
%chelia^  which,  by  its  dentition,  is  aUied  to  Faaciolaria  and  FusinuSj 
perhaps  indicating  a  closer  relationship  between  these  genera  at  an 
earlier  period. 

The  Siphonorbis  nucleus  is  figured  by  Friele  on  plate  2,  figs.  19, 
22,  30,  and  34;  and  one  with  the  original  sculpture  eroded,  at  fig.  25. 

As  far  as  sculpture  is  concerned  the  group  of  Colw  divides  itself 
naturally  into  those  with  spiral  sculpture,  but  without  axial  riblets 
(Colw  sensu  stricto),  in  which  the  spiral  sculpture  may  be  strong 
or  feeble,  though  in  some  of  the  latter  it  is  almost  obsolete,  the  shell 
without  careful  and  even  microscopic  scrutiny  appearing  smooth; 
and  those  with  axial  plications,  which  are  frequently  confined  to 
the  early  whorls  and  absent  or  obsolete  on  the  later  ones.  There  is 
also  a  small  group  (Kryptos)  in  which  the  axial  sculpture  may  be 
developed  only  as  nodules  at  the  shoulder.  The  latter  has  not  been 
examined  anatomically  and  has  been  claimed  as  a  member  of  another 
family. 

In  general  form  we  have  infinite  gradations  from  the  elongated 
type,  simulating  Fimnns^  with  narrow,  nearly  straight,  and  produced 
canal,  to  those  species  in  which  the  canal  is  short  and  recurved,  or 
wide  and  hardly  differentiated  from  the  aperture ;  or  Buccinoid  and 
scarcely  to  be  differentiated  from  Buccinum  except  by  the  operculum. 
There  is  also  a  small  group  in  which  the  shell  is  plicate  and  U9ually 
dark  colored  and,  compared  with  the  typical  forms,  quite  minute 
in  size. 

The  group  of  Chrysodanyus  proper  has  preponderately  spiral 
sculpture  sometimes  varied  by  rude  axial  nodes  or  projecting  lamellae, 
the  shell  substance  tending  to  have  a  translucent  outer  layer  and  the 
3343— 19— Proc.N.M.vol.54 15 
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periostracum  extremely  thin  and  usually  absent  except  in  the  most 
protected  places;  the  color  tending  in  many  cases  to  a  purplish  tint 
In  ColuSj  on  the  other  hand,  the  periostracum  is  generally  conspicu- 
ous, strongly  adherent,  usually  smooth  or  even  polished,  though 
occasionally  villous;  the  outer  layer  of  the  shell  beneath  it  of  an 
opaque  chalky  consistency  and  generally  whitish.  When  the  viilosity 
of  the  periostracum  is  worn  the  basis  may  remain  smooth  and  even 
acquire  a  polish.  It  is  usually  of  a  yellowish  or  greenish  brown. 
The  operculum  is  usually  rounded-triangular  with  apical  nucleus, 
the  inner  side  with  a  thickened  margin  of  a  vitreous  appearance. 
This,  however,  may  be  reduced  to  a  thin,  hardly  perceptible  varnidi. 
The  operculum  may  be  shortened  and  the  apex  curved  to  the  left,  a 
tendency  which  in  Mohnia  is  increased  until  the  operculum  as- 
sumes a  subspiral  form.  In  Ancistrolepia  it  becomes  fan  shaped, 
solid,  with  the  apical  part  much  prolonged  beyond  the  attachment  to 
the  opercular  gland,  reminding  one  of  the  spurlike  end  of  the  oper- 
culum in  Strombus.  In  Beringius  it  becomes  short  and  rounded- 
quadrate,  the  nucleus  at  one  side. 

Whichever  set  of  characters  are  selected  to  divide  the  genera  into 
groups,  it  will  be  found  that  the  other  characters,  each  in  its  own 
group,  will  provide  a  parallel  set  of  forms.  Thus  it  becomes  ex- 
tremely puzzling  to  decide  which  characters  shall  carry  most  weight, 
and  whatever  decision  is  arrived  at  there  will  be  a  reasonable  oppor- 
tunity for  differences  of  opinion  among  systematists. 

The  dentition  among  the  species  examined  seems  to  show  compara- 
tively little  variation,  chiefly  in  the  presence  or  absence  of  minor 
cusps. 

It  is  somewhat  surprising  that  some  authors,  even  at  this  late  day, 
will  accept  the  prelinnean  and  frankly  polynomial  names  in  the 
work  of  Klein  and  oppose  the  adoption  of  the  binomial  and  prop- 
erly proposed  names  of  the  Museum  Boltenianum.  The  probable 
explanation  is  that  the  latter  until  recently  has  been  difficult  of  access 
and  Klein's  miserable  Tentamen  is  comparatively  common.  At  all 
events  Klein's  polynomials  have  fortunately  no  stuiding  in  zoological 
nomenclature.  Morch  in  1852  adopted  the  name  Sipho  for  Murex 
islandicw  Gmelin,  but  it  had  previously  been  used  by  Fabricius  and 
others  and  was  not  available.  Moreover,  the  same  species  had  been 
adopted  by  Beck  as  an  example  of  his  genus  Tritanofusus,  In  my 
discussion  of  the  history  of  the  generic  name  Fums  in  1906,  above 
cited,  I  showed  that  by  adopting  the  name  Colus  Bolten,  for  the  group 
typified  by  M.  islandicusy  the  name  Fasoiolaria  oi  Lamarck  could  be 
conserved.  Colus  being  prior  to  Beck's  genus,  the  name  TritonofuatUj 
accepted  by  me  in  revising  the  family  in  1902,  must  be  relegated  to 
synonymy. 
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In  the  magnificent  volume  on  the  moUusks  of  the  expeditions  in 
northern  seas  of  the  Princess  Alice  and  HirondeUe  by  Dautzenberg 
and  Fischer,  published  by  the  Prince  of  Monaco  in  1912,  the  authors 
have  utilized  Morch's  name  for  this  group  of  Chrysodominae  and 
have  divided  it  into  several  subgenera,  chiefly  on  the  basis  of  the 
relative  lengths  of  the  spire  and  canal.  If  the  learned  authors  had 
been  able  to  consult  such  a  collection  of  boreal  Buccinidae  as  the 
United  States  National  Museum  possesses,  it  is  probable  that  they 
would  have  given  less  weight  to  characters  of  which  every  grada- 
tion may  sometimes  be  observed  between  species  of  this  group,  and 
which  often  afford  little  opportunity  of  drawing  valid  distinctions 
of  more  than  specific  rank  between  them. 

Their  arrangement  is  as  follows: 

Genus  SIPHO  «"  Klein,  1753." 

Subgenus  Biphonorhis  MSrch,  1860 .Type,  fif.  eftur  M5rch. 

Section  Turriaipho  Dautzenberg  and  Fischer, 

1912 Type>  B.  lachesis  MQrcb. 

Subgenus  Anomaloaipho  Dautzenberg  and  Fischer, 

1912 Type,  B,  veikruzeni  "  Kobelt." 

Subgenus  Mohnia  Friele,  1879 Type,  B.  mohni  Friel€. 

Subgenus   Parasipho    Dautzenberg   and   Fischer, 

1912 Type,  B.  kroyeH  M5Uer. 

The  arrangement  adopted  by  M.  Cossmann  in  his  Essais  de 
Pal^onchologie  comparfe,  1901,  p.  96,  is  as  follows: 

Family  CHRYSODOMIDAE. 

Genus  CHRYSODOMUS  Swainson,  1840. 

Subgenus  Chrysodomus  s.  s. 
Subgenus  Sifho  "  Klein,"  Cossmann,  1901.* 
Neotype,  S.  gracilis  Da  Costa. 

Section  Siphonorhis  Morch,  1869. 
Type,  Neptunea  ebur  Morch. 
Subgenus  Volutopsis  Morch,  1857. 
Type,  Neptunea  norvegica  Chemnitz. 
Section  Mohnia  Friele,  1879. 
Type,  M.  mohni  Friele. 

1 H.  CoeBmann  In  the  "  Ihsals,"  p.  101,  writes :  "  Le  nom  Slpho,  empmnt^  a  Klein  A 
§t€  admis  par  les  plapart  dee  aateam  Men  ayant  HOrch  (t.  Uerrmanneen,  1845).'*  On 
tDmlng  to  Herrmannsen'B  volome  (of  1847)  we  find  Indeed  that  SipHo  had  been  need  by 
FAbrldiia  and  Brown  before  H8rch,  bot  for  totally  different  animals  from  those  now  deslir- 
nated  Oohu,  whUe  for  Klein's  Bipho  Herrmannsen's  comment  Is :  "  Genus  Turblnam,  Fosl, 
Mltrae,  Bacdnl,  et  Plsaniae  species  confundens." 


Digitized  by 


Google 


212  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vou54. 

6enii8  PARYISIPHO  Cossmanii,  1889. 

Subgenus  Parvisipho  a  s.  1889. 
Type,  Fiisus  terebrdUs  Lamarck  (Eocene). 
Section  Columbellisipho  Cossmann,  1889. 

Type,  Fiisus  hordeolus  Lamarck  (Eocene). 

Subgenus  Tortiaipho  Cossmann,  1889. 
Type,  Ftisus  jucundus  Deshayes  (Eocene). 

Subgenus  Andonia  Harris  and  Burrows,  1891. 
Type,  Fusus  bonellU  Q6n6  (Pliocene). 

Subgenus  Amplosipho  Cossmann,  1901. 
Type,  Buccinum  rottaei  Baudon  (Eocene). 

Subgenus  Varicosipho  Cossmann,  1901. 
Type,  Sipho  labrostis  Tate  (Eocene). 

In  the  case  of  the  arrangement  of  Dautzenberg  and  Fischer,  it  has 
already  been  conclusively  shown  that  Sipho  can  not  be  used  in  con- 
formity with  the  International  rules.  Turrmpho  differs  from  Si- 
phanorbia  only  in  the  relative  height  of  the  spire  to  the  length  of  the 
aperture.  This  character  is  subject  to  infinite  gradations  between 
related  species  and  in  my  opinion  is  of  not  more  than  specific  value, 
when  the  whole  series  is  considered.  Take  the  following  series  show- 
ing the  relation  between  aperture  (including  the  canal)  and  the 
whole  shell  in  total  length. 

S.  lacJiesU  has  a  ratio  of  1  to  2.86. 

S.  tortuosus  has  a  ratio  of  1  to  1.93,  difference  0.48. 

C.  islandicus  has  a  ratio  of  1  to  1.90,  difference  0.08. 

C7.  hirautus  has  a  ratio  of  1  to  1.90,  difference  0.03. 

C.  jeffreyaianus  has  a  ratio  of  1  to  1.82,  difference  0.08. 

C.  pv^eacena  has  a  ratio  of  1  to  1.68,  difference  0.14. 

S,  aabmii  has  a  ratio  of  1  to  1.44,  difference  0.24. 

Thus  the  difference  between  aabimi  and  tortuoaua  equals  0.49,  or 
0.06  more  than  between  lacheaia  and  the  species  nearest  to  it. 

It  is,  however,  true  that  the  unusually  long  spire  of  S.  lacheaia  gives 
it  a  rather  peculiar  nspect 

Anomaloaipho  presents  a  somewhat  different  case.  The  shell  so 
beautifully  figured  by  Messrs.  Dautzenberg  and  Fischer  under  the 
name  of  Sipho  verhruzeni  Kobelt,  is  difficult  to  identify  with  the 
original  fii^re  of  that  species  pven  by  Kobelt  in  1876,  who  says 
^^feinen  nnr  bei  starkerer  vergrosserong  sichtbaren  spiralstreifen." 
This  agrees  with  specimens  received  from  Verkruzen  by  me  and 
named  by  Kobelt  in  1876.  It  is  possible  that  Verkruzen,  who  was 
not  an  expert,  may  have  sent  out  more  than  one  species  under  that 
name.     At  all  events  Dautzenberg's  shell  upon  which  the  name 
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Anomalaaipho  is  based,  is  very  different  in  fonn  and  color  from  the 
ori^al  S.  verkruzeni,  which  is  not  an  Anonudosipho  as  defined.  I 
would  therefore  propose  the  name  of  Anomaloaiph/)  dautzenhergii 
for  the  real  type  of  that  subgenus,  which  has  perfectly  obvious 
strong  spiral  sculpture  and  is  closely  related  to  ^^Eutkria^^  cornUus, 
Aurivillius,  from  the  Arctic  Ocean  near  Bering  Strait,  described  and 
figured  in  the  Vega  report  of  1885  (pi.  18,  fig.  6). 

Mohnia  is  generally  accepted,  and  fairly  well  distinguished  from 
the  other  groups,  though  some  species  of  Plicifusus  have  a  somewhat 
incurved  nucleus  of  the  operculum.  It  is  notable  that  shells  specifi- 
cally very  unlike  agree  in  having  a  Mohnia  operculum. 

The  subgenus  Paraaipho  is  founded  on  the  same  type  as  Plicifvsua 
proposed  10  years  earlier,  and  which  will  therefore  take  precedence. 

M.  Cossmann's  arrangement  is  peculiar  in  making  Mohnia  a 
section  of  Volutopsia^  but  its  principal  feature  is  the  combination 
of  a  number  of  small  Eocene  forms  under  the  generic  name  of  Par- 
visipho.  In  the  absence  of  specimens  of  these  species,  it  would  be 
unwise  to  discuss  their  relations,  especially  as  M.  Cossmann's  fig- 
ures, phototyped  from  the  fossils,  are  not  as  clearly  defined  in  minor 
details  as  might  be  desired.  One  notes,  however,  the  resemblance  of 
ColumbeUisipho  to  Aesoptts  (rould,  and  of  Amploaipho  to  certain 
forms  which  have  by  others  been  referred  to  Daphnella.  It  is  also 
doubtful  if  any  form  with  a  strongly  thickened  varicose  outer  lip 
internally  dentate,  like  Varicosiphoj  can  be  safely  referred  to  this 
family.  The  difficulties  of  correctly  referring  fossil  forms  to  their 
true  position  in  the  system  without  an  intimate  knowledge  of  their 
recent  analogues  are,  however,  very  great,  and  the  service  rendered 
by  M.  Cossmann  in  bringing  together  scattered  material  for  the  use 
of  those  of  more  limited  facilities  is  one  deserving  of  appreciation. 

Taking  into  account  the  preceding  considerations,  the  following 
arrangement  has  been  settled  on. 

Family  CHRYSODOMIDAE. 

Genus  CHRYSODOMUS  Swainson. 

MureXj  sp.  Linnaeus,  Syst  Nat,  ed.  10, 1758,  p.  754. 

Fusus,  sp.  BBiTOUiftRB,  Bncyl.  Meth.,  vol.  1,  1789,  p.  xv,  pi.  426.    Not  of 

Helbllng,  1779. 
Neptunea,  sp.  Boltbn,  Mus.  Boltenianum,  1798,  p.  115. — Link,  Bescbr.  Rost. 

Samml.,  vol.  3,  1807,  p.  117. 
Chrysodomus  Swainbon,  Malacology,  1840,  pp.  90,  308.    Type,  Murex  an- 

tiquus  Linnaeus.    Not  of  G.  O.  Sars,  Moll.  Reg.  Arct.    Norv.,  1878,  p. 

209  (=  BeringiuB  Dall). 
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Atractus  Agassiz,  Mln.  C!onch.,  German  ed.,  1840,  p.  44.  Types,  Murew 
8triatu8  (=  antiquua  Linnaeus)  and  M.  oantrarius  Gmelln.  Not  Atrac- 
tus Wagler,  1828. 

Neptunea  M5bch,  Oat  Yoldl,  1852,  p.  104.  (First  species,  Mure^  antiquut 
Linnaeus).    Not  of  Renier,  1847. 

Chry$odomua  Ck)ssMANN,  Bssais  de  PaL  Oomp.,  Uvr.  4,  1001,  p.  98.  Type, 
Murew  despectus  Linnaeus. — ^Daix,  Proc.  U.  S.  Nat  Mua,  No.  1264,  p. 
520,  1902. 

Neptunea  Daxjtzenbebg  and  Fischer,  Res.  Gamp.  Scientiflques  de  Monaco, 
livr.  37,  1012,  p.  68.— Habmeb,  Pliocene  Moll.  Gt  Brit,  pt.  1,  p.  156, 
1915.    Not  Neptunia  Renier,  1847  (CJoelenterata). 

The  name  Neptunea  Bolten  was  given  to  a  heterogeneous  collec- 
tion now  divided  into  eight  or  more  genera  of  several  distinct 
families.  Link  in  1807  segregated  Nassa  without  accepting  La- 
marck's name  for  it,  which  had  already  been  used  by  Bolten  for  a 
different  group.  Bolten  selected  no  type  and  gave  no  diagnosis.  One 
by  one  the  species  included  in  his  genus  were  used  as  types  for  new 
genera  by  later  authors.  The  name  generally  accepted  for  the  present 
group  and  including  Fimnus  Rafinesque,  was  Fusus  Bruguiftre,  1789, 
but  not  of  Helbling,  1779. 

In  1840  Swainson  instituted  the  genus  Chrysodorrms  and  men- 
tioned as  typical  example  (p.  90)  the  "beautiful  orange  mouth  wilk 
of  England  "  {Fusus  arUiquits).  The  first  species  of  his  list  given  on 
a  later  page  is  0.  dispectus  (sic),  the  second  O.  argyrostorn/ua  (=  C. 
antiquua).  Both  are  unquestionably  congeneric,  and  the  former, 
Murex  despectus  Linnaeus,  has  been  taken  as  type  by  severa.1  authors 
who  probably  did  not  notice  the  selection  of  a  type  on  the  earlier 
page. 

Shell  large,  short-fusiform,  smooth  or  spirally  sculptured,  some- 
times with  rude  axial  ribbing  or  nodosities  or  varixlike  sharp 
laminae ;  outer  coat  of  the  shell  subtranslucent,  the  inner  layers  with 
a  darker,  usually  purplish  tint,  the  periostracum  inconspicuous 
and  dehiscent ;  last  whorl  longer  than  the  spire,  with  a  wide  aperture, 
the  outer  lip  in  the  adult  flaring  or  subreflected,  not  thickened ;  pillar 
flexuous,  smooth;  labium  without  callosities  or  lirae;  inner  side  of  the 
outer  lip  without  liration  in  the  typical  group;  the  canal  rather 
long,  wide,  open  and  flexuous;  animal  short  and  broad;  the  penis 
large,  usually  sickleshaped  and  with  a  small  elongate  terminal 
papilla;  operculum  ovate  with  apical  nucleus,  nearly  closing  the 
aperture ;  ovicapsules  massed,  sessile  either  in  a  heap  as  in  Buocinum^ 
or  in  a  cylindrical  erect  group ;  nucleus  submanmiillary,  of  the  Chryso- 
domoid  type  hereinbefore  defined ;  the  subsequent  whorls  rapidly  in- 
creasing, not  numerous.  The  dental  formula  1. 1. 1,  the  teeth  usually 
tricuspid,  the  central  rhachidian  cusp  and  outer  lateral  cusps  usually 
larger;  the  minor  cusps  often  irregular,  multiple  or  obsolete.  The 
habitat  of  the  genus  is  in  cold  water  of  the  North  temperate  or  Arc- 
tic seas. 
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Seotioa  BXTLCOSOPHO  Ball. 

Shell  like  Ckryaodomus  but  more  slender  and  elongate  and  with 
the  whorl  in  front  of  the  suture  conspicuously  widely  sulcate  or  tabu- 
late, the  nucleus  inflated  and  slightly  oblique,  the  color  whitish. 

Type. — Chrn/8odomtt8  tabtUatus  Baird,  Puget  Sound.  0.  adelphieus 
Dall,  of  Japan,  appears  to  belong  to  this  group  also. 

Subgenus  Barbitonia  DaU. 

Shell  short  and  stout,  resembling  Ohrysodonms,  smooth  or 
axially  ribbed,  the  outer  wall  of  the  aperture  in  the  adult  spirally 
Urate  within.    Habitat,  Northeastern  Asia  and  Japan. 

Type. — Fti9U8  arthriticus  Valenciennes,  1858,  Hakodate. 

The  closely  related  Neptunea  cumingi  Crosse,  1862,  according  to 
Aurivillius,  has  a  radula  differing  from  that  of  typical  Chrysodom/us 
in  having  two  rather  long  cusps  on  the  laterals,  the  rhachidian  tooth 
bearing  two  curved  cusps  springing  backward  from  the  anterior 
edg£  of  the  basal  plate,  and  between  them  on  the  posterior  edge  of 
the  plate  two  short  triangular  cusps  with  no  median  denticle.  The 
operculum  is  large,  slightly  arched  with  an  apical  nucleus.  Fusus 
lulbaceus  Bemardi,  and  vinosus  Dall,  have  the  dentition  of  Chryso- 
domuBj  lack  axial  ribbing  and  lirations,  and,  though  otherwise  simi- 
lar, do  not  belong  to  this  group. 

Cemm  SBARLESIA  Harmcr. 

Searleaia  Harmim,  PUoceoe  MoU.  Gt  Britain,  voL  1,  1916,  p.  185.    Type, 

Trophon  cosHfer  S.  Wood,  Crag  of  Britain. 
Chryiodomus  Cossmann ,  Bssain,  voL  4^  1001,  p.  101. 

Nucleus  (of  S.  dirus)  smooth,  of  two  laxly  coiled  smooth  whorls 
changing  abruptly  into  the  adult  sculpture  of  few  strong  axial  ribs 
crossed  by  numerous  spiral  threads.  The  shell-structure  subtrans- 
lucent,  dark  colored;  the  shell  short-fusiform,  periostracum  incon- 
spicuous; aperture  diorter  than  the  spire,  the  outer  lip  thickened 
and  internally  Urate;  the  body  callous,  with  a  narrow  chink  between 
the  reflected  enamel  and  the  strong  siphonal  fasciole;  canal  short, 
open,  slightly  recurved.  Radular  formula  i  :  i  :  i,  the  median  rachi- 
dian  cusp  longer  than  the  others. 

The  specimens  of  T.  coatifer  at  my  disposal  show  the  nucleus  less 
perfectly  than  the  recent  species  from  which  I  have  taken  the  de- 
scription, but  they  appear  to  be  essentially  similar.  The  genus  is 
convenient  as  it  takes  in  several  West  American  and  Japanese  species 
for  which  no  satisfactory  place  had  hitherto  been  found.  The 
operculum  is  similar  to  that  of  Colu8^  long-ovate,  arcuate,  with 
apical  nucleus  and,  on  the  proximal  side,  a  marginal  band  of  vitreous 
enamel. 
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G^us  ECPHORA  CMurad. 

Bophora  Ck>NRAD,  Proc.  Acad.  Nat  Sci.,  Phlla.,  voL  1.  1848.  p.  810.— Datx, 
Trans.  Wagner  Inst,  vol.  3,  1890,  p.  124.  Type,  Fusus  quadricostatus 
Say,  Miocene,  Maryland. 

Shell  vertically  depressed,  few  whorled,  the  last  much  the  largest; 
structure  of  sheU  Chrysodomoid.;  sculpture  of  few  strong  spiral 
ribs;  canal  short,  very  deep  and  narrow  with  a  large,  funicular  um- 
bilical pit 

StenamphdluB  Sandberger,  1853,  from  the  North  European  Mio- 
cene, appears  to  represent  this  form  on  the  other  side  of  the  Atlantic, 
but  I  have  not  been  able  to  examine  a  specimen. 

Genmi  COLUS  Bolten. 

Coins  Bolten,  Mas.  Boltenianum.  1708,  p.  117,  edition  of  1819,  p.  82.    No 

type  selected. 
Neptunea  B  Link,  Beschr.  Rostock  Samml.,  vol.  8,  1807,  p.  117.    No  type 

selected. 
Tritonofusus  Beck,  AmtL  Ber.  d.  24  Vers.  Deutsche  Naturt,  Kiel,  1847, 

p.  114.    Type,  Fu9U8  Ulandicua  Chemnitz. — ^Hebbmannsen,  Ind.  Gen. 

Mai.,  vol.  2, 1849,  p.  611.— Pall,  Proc.  U.  S.  Nat.  Mus.,  vol.  24,  No.  1264, 

1902,  p.  622.    Not  of  MOrch,  Fort  ov.  Gr5nl.  Blttddyr,  1867,  p.  13. 
Neptunella  VEBanx,  Inv.  An.  Vineyard  Sound,  1878,  p.  687;  Amer.  Joum. 

Sci.,  ser.  8,  voL  6,  1878,  p.  439.    Type,  Fu9U$  pygmaeuM  G-ould.    Not 

Neptunella  Meek,  1864. 
Siphonella  Vebbux,  GheckL  Mar.  Inv.  Atlantic  Oofbt,  1879,  p.  20  ( New  name 

for  Neptunella  preoccupied).    Not  Siphonella  Hagen,  1861,  Insecta. 
aipho  M6B0H,  Oat  Yoldi,  voL  1, 1862,  p.  104.    Not  8ipho  of  Fabricins,  1822, 

or  of  Brown,  1844,  or  Sypho  of  Brown,  1827. 
Fu9U$  of  many  Attthobs,  but  not  of  H^bling,  1779. 
Oolus  Dall,  Joum.  Ck>nch.  (Leeds),  vol.  U,  No.  10,  1906,  p.  294.    Type, 

Murea  Ulandicus  Gmelin. 
Sipho  Dautzenbebo  and  Fischeb,  Res.  Gamp.  Scientifiques  de  Monaco,  livr. 

87, 1912,  p.  81.    Type,  Buooinum  gracUe  Da  Costa. 

Shell  long-fusiform,  slender,  with  numerous  moderately  rounded 
whorls,  the  nucleus  Chrjrsodomoid,  the  shell  structure  usually  white, 
often  with  a  chalky  external  layer  under  a  conspicuous,  usually 
brownish,  adherent  periostracimi;  sculpture  spiral,  seldom  very 
strong,  sometimes  nearly  obsolete,  never  axially  plicate  or  ribbed; 
aperture  of  moderate  size,  the  outer  lip  simple,  acute,  not  thickened 
or  reflected,  rarely  slightly  expanded;  pillar  smooth,  the  inside  of  the 
outer  lip  not  Urate  or  denticulate;  canal  varying  in  length,  usually 
somewhat  tortuous  or,  when  short,  recurved;  operculum  filling  the 
aperture,  formed  as  in  Chrysodonms.  Sadula  like  ChrysodotmUj  the 
minor  cusps  variable,  the  rhachidian  tooth  always  cuspidate.  Ovi- 
capsules  solitary,  lentif orm  or  hemispherical,  attached  by  the  whole 
of  the  flat  side,  usually  with  several  enclosed  young.    Nepionic  shells 
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smaU,  generally  with  the  apical  whorl  inflated,  the  next  succeeding 
somewhat  constricted,  and  the  rest  regularly  increasing;  but  the 
nucleus  varies  as  previously  described  from  inflated  and  irregular  to 
blunt  and  regularly  coiled,  but  always  smooth. 

Type, — Murex  islandicus  Gmelin. 

It  is  questionable  whethw  the  small  form  named  by  Gould  Fusus 
pygmaeus  should  be  separated  sectionally  from  Oolua  proper,  or 
not.  The  characters  of  radula  and  periostracum  upon  which  Verrill 
based  his  Neptunella  are  common  to  species  of  larger  growth  which 
one  would  not  think  of  separating.  The  nucleus,  however,  is  pecu- 
liar in  being  strongly  spirally  keeled  clear  up  to  the  minute  apical 
cell,  thus  tabulating  the  nuclear  whorls.  The  summit,  however,  is 
not  flat,  and  there  are  no  such  radial  riblets  as  are  found  in  Siphon- 
ari>is.  Sipho  parvus  Verrill,  a  still  smaller  and  similar  species  as 
far  as  adult  characters  go,  has  the  nucleus  Chrysodomoid,  though  on 
a  smaller  scale. 

Another  group  of  specie,  typified  by  Fusua  spitzbergensis  Reeve, 
has  a  special  aspect  due  to  the  short  canal  and  the  prominence  of  the 
spiral  ribs  separated  by  chaneled  interspaces.  It  may  be  called 
Aulacofusus. 

Subgenus  Latisipho  Dall. 

?  ParviHpho  Cossmann,  (part)  Oat  Eocene  baa.  Paris,  vol.  4,  1889,  p.  147. 
Bkxsene  of  Paris  basin.    Type,  Fu9U9  ieretMraUa  Lamarck  (not  €k>ald). 

Shell  of  moderate  size,  Buccinoid  in  form,  with  fine  spiral  stria- 
tion  or  none;  no  axial  sculpture;  the  periostracum  persistent, 
smooth;  the  spire  short,  about  equal  to  the  aperture;  the  canal  short, 
markedly  recurved;  the  outer  lip  ample,  simple,  slightly  reflected 
in  the  adult;  the  body  and  pillar  callous,  smooth;  the  siphonal 
fasciole  strong  with  no  chink  between  it  and  the  columellar  callus. 
Operculum  as  in  Cohis  with  apical  nucleus.  The  nuclear  whorls  as 
in  Cohis  but  small. 

Type. — Chrysodomus  hypolispus  Dall,  1891,  U.  S.  Nat.  Mus.,  No. 
122606.    Bering  Sea. 

The  group  of  fossil  species,  included  under  Parvisipho  by  its 
author,  from  the  present  writer's  point  of  view  appears  heterogene- 
ous, including  smooth,  plicate,  and  varicose  species,  some  with  inter- 
nal lirae  in  the  aperture.  P.  terebralis  Lamarck  seems  from  the 
figure  somewhat  like  the  present  group  in  outline,  but,  considering 
its  geological  remoteness,  the  boreal  habit  and  buccinoid  aspect  of 
the  group  here  assembled  under  Latisipho^  it  seems  that  a  separa- 
tion  is  not  unreasonable;  The  features  in  Parvisipho  upon  which 
M.  Cossmann  lays  special  stress,  such  as  the  pillar  without  callus, 
the  absence  of  a  siphonal  fasciole  (bourrelet),  etc.,  are  quite  the 
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contrary  of  those  which  obtain  in  Latisipho^  of  which  numerous  spe- 
cies exist  in  the  Bering  Sea  region,  and  which  are  contrasted  with 
typical  Colus  by  their  buccinoid  form  and  strongly  recurved  short 
canal. 

This  group  is  related  to  Coins  much  as  Latifusus  is  to  PUcifusus. 

Curious  zigzag  ridges,  not  very  prominent,  appear  behind  the 
shoulder  of  the  last  whorl  in  some  specimens  of  this  species,  but 
are  absent  in  others.  No  explanation  of  them  is  obvious,  but  I 
suspect  them  to  be  pathologic. 

Subgenus  Anohalosipho  Dautsenberg  and  Fischer. 

AnomcloHpho  Dautzknbebg  jlnd  Fischeb,  Res.  Camp,  scientifiques  de 
llonaco,  livr.  37,  1912,  p.  00. 

Shell  solid,  of  moderate  size,  the  nucleus  unknown,  the  sculpture 
exclusively  spiral,  the  sutures  not  constricted,  the  aperture  shorter 
than  the  spire,  the  canal  very  short,  wide,  hardly  differentiated  from 
the  aperture. 

Type. — SipJio  verkruzerd  Dautzenberg  and  Fischer  (not  Kobelt)  = 
Cohis  dautzenhergii  Dall.    Atlantic  Ocean;  Grand  Banks. 

The  SipJio  verkrmeni^  var.  pUcata  figured  by  Brogger  and  cited 
in  the  work  of  Dautzenberg  and  Fischer^  appears  from  the  excellent 
figure  to  be  probably  a  young  specimen  of  Plicifusus  arcticua  Philippi* 
Tritonofustis  adonis  Dall,  and  Euthria  oonulus  Aurivillius,  are  mem- 
bers of  this  subgenus,  but  all  specimens  yet  seen  have  the  apices  of 
the  shell  eroded  so  that  the  nuclear  characters  are  unknown.  The 
radula  appears  to  have  normally  three  cusps  on  the  rhachidian  tooth 
and  four  on  the  laterals,  but  one  or  more  cusps  are  sometimes  defi- 
cient, according  to  Aurivillius. 

Geniu  SIPHONORBIS  HSrch. 

SipJumorbU  MObch,  Journ.  de  Oonchyl.,  vol.  17,  18C0,  p.  807.  No  type 
dted.  (First  species,  Fu$u$  lachetis  M9rch). — FrsoHis,  Manuel  de 
C!onchyl.,  1884,  p.  024.  Type  selected,  8.  ebur  Mdrdi,  Greenland  seas.— 
Dall,  Proa  17.  S.  Nat  Mus.,  vol.  24,  No.  1264,  p.  622.— Dautzknbsbo 
AND  FiscHEB,  Bes.  Gamp.  Sdentiflques  de  Monaco,  Uvr.  87, 1012,  pp.  82, 
03  (Fusus  ehur  MSrch). 

TurriHpJio  Bautzen bebq  and  Fischcb,  Res.  Camp.  Sdentiflques  de  Monaco, 
llvr.  87,  1012,  pp.  82,  07.    Type,  8.  lachesis  MOrch. 

Nucleus  siphonorbitoid  as  before  herein  described;  shell  generally 
like  Colua^  but  variable;  the  canal  usually  short;  the  sculpture,  if 
any,  spiral ;  the  spire  varying  in  relative  length  compared  with  the 
aperture;  the  operculum  as  in  Colus;  the  rhachidian  tooth  with  ft 
single  cusp,  the  laterals  with  two  cusps;  otherwise  as  in  Colus. 
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The  peculiarly  depressed,  sharply  reticulate,  nepionic  whorls  start- 
ing from  a  smooth  apical  cell  form  such  a  contrast  to  the  nucleus  in 
Cohis  that  it  seems  reasonable  to  separate  them  generically. 

Genus  KRYPTOS  Jeffreys. 

Kryptos  (Jeffreys)  Dautzenbebg  and  Fibchjeb,  M^m.  Soc  Zool.  de  France, 
voL  9,  1806,  p.  435.  Type,  K.  elegana  Jeffreys,  M6m.  Soc.  Zool.  de 
France,  vol.  9,  1896,  p.  435,  pi.  15,  fig.  20  (Separate  copies,  p.  41). 
Northeastern  Atlantic  in  deep  water. 

Nucleus  initially  smooth,  then  depressed  and  reticulate  as  in 
SipJumorhis;  shell  as  in  Siphanorhis  except  that  axial  ribbing  is 
developed  over  part  or  the  whole  of  the  shell,  becommg  reticulate 
or  nodulous  at  intersection  with  the  more  prominent  spiral  sculpture. 
Operculum  rounded-quadrate,  short,  as  in  Beringius;  verge  relatively 
enormous,  cylindrical,  with  conical  tip;  eyes  and  radula  apparently 
wanting  in  the  typical  species,  K,  elegana. 

A  manuscript  note  of  Jeffreys  states  that  the  type  is  identical  with 
Bored  fastis  nodosus  JetiTey^  of  the  Porcupine  Expedition ;  but  I  have 
not  f  oimd  that  B.  nodosus  has  been  published,  though  we  have  speci- 
mens so  labeled  in  his  collection. 

The  typical  species  of  Kryptos  has  a  plain,  somewhat  concave 
band  in  front  of  the  suture  and  behind  the  nodosities  at  the  shoulder 
of  the  whorl.  Locard  referred  the  species  to  Pleurotomella^  but  the 
nuclear  characters  are  so  obviously  Siphonorbitoid  that  I  can  not 
accept  this  conclusion.  Fv^vs  fenestraius  Turton,  {-\'fusiforme 
Broderip,  -\-Broderipii  Jeffreys)  probably  belongs  to  this  genus. 
Jeffreys'  statement  that  the  "  top  whorl "  is  smooth  results  from  the 
fact  that  Broderip's  type-specimen,  now  in  the  Jeffreys  collection, 
had  been  cleaned  with  acid.  Other  species  are  Fustis  abyssorwm 
Fischer,  1884*  {profundicola  Verrill  and  Smith,  April,  1884).  F. 
sarsi  Jeffreys  is  not  a  plicate  species  and  probably=6&ur  Morch. 

This  group  is  related  to  Siphonctrhis  somewhat  as  Plicifusvs  is  to 
Colus. 

Genus  PUCIFUSUS  DaU. 

Plicifusus  Daijl,  Proc.  U.  S.  Nat.  Mus.,  vol.  24,  No.  1264,  1902,  p.  528. 

Type,  Fu8U8  kroyeri  MSHer. 
Parasipho  Daxttzenbebo  and  Fischsb,  Bea  Gamp.  Scientifiques  de  Monaco, 

Uvr.  37, 1912,  pp.  82,  100.    Type,  F,  kroyeH  MOller. 

Shell  strongly  plicate  axially ,  smooth  or  spirally  sculptured,  usually 
with  an  inconepicuous  periostracum ;  nucleus  Chrysodomoid;  aper- 
ture ample,  the  outer  lip  markedly  flezuous  behind,  slightly  ex- 
panded, simple,  .sharp;  the  pillar  callous,  the  canal  slightly  twisted 

1  Fischer's  separate  copies  of  this  leaflet  were  recelyed  July  26,  1884 ;  the  part  of  the 
Joamal  de  ConchyUologle  containing  It,  In  November,  1884,  at  the  Smithsonian  Insttta- 
tlon.  I  am  unable  to  say  when  this  number  of  the  Journal  was  published.  It  Is  dated 
1883  but  did  not  appear  until  sometime  In  1884. 


Digitized  by 


Google 


220  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  yol.54. 

and  recurved,  moderately  long;  the  aperture  (including  the  canal) 
about  as  long  as  the  spire.  Operculum  as  in  Cohis.  Dentition  (of 
P.  arcticus  Philippi)  i:^:^,  the  cusps  of  the  rhachidian  subequal, 
the  middle  cusp  of  the  laterals  smaller  and  often  variable  or  bifid. 
The  type  of  the  radular  sac  is  chrysodomoid.    Arctic  seas. 

The  small  size,  livid  coloration,  and  heavy  shell  of  the  North 
Atlantic  species  described  by  Moller,  is  so  different  from  the  large, 
whitish,  thin  form  from  the  Arctic  Ocean  *and  Bering  Sea  named 
by  Philippi  in  1850  Ftiaw  arcticus^  that  I  think  it  best  to  regard  the 
two  as  distinct  species,  though  they  have  generally  been  regarded  as 
synonymous. 

Subgenus  Retifubub  Dall. 

Shell  of  small  or  moderate  size,  with  a  conspicuous  dark  usually 
vemicose  periostracum;  axially  plicate,  the  surface  reticulated  by 
sharply  incised  spiral  grooves;  nucleus  swollen,  chrysodomoid;  outer 
lip  flexuous,  slightly  reflected,  sharp,  simple,  without  internal  lirae; 
canal  short,  recurved,  with  the  siphonal  fasciole  indistinct;  opercu- 
lum arcuate  with  apical  nucleus.    Bering  Sea  and  north  Pacific. 

Type, — Tritonivm  jessoense  Schrenck. 

Ghrysodomua  virens  Dall,  and  several  new  species  belong  to  this 
group. 

Subgenus  Latifusus  Dall. 

Shell  short  and  broad,  whitish,  with  a  dull  slightly  villous  perio- 
stracum; arcuately  plicate  with  fine  spiral  threading;  canal  and 
aperture  as  long  as  the  spire;  outer  lip  strongly  flexuous  behind, 
slightly  thickened  and  reflected;  pillar  short,  smooth,  with  the  body 
coated  with  callus  in  the  adult;  canal  short,  wide,  recurved,  with  the 
siphonal  fasciole  feeble;  operculum  arcuate,  the  nucleus  apical  and 
in  perfect  specimens  incurved;  the  apex  of  all  the  specimens  is  more 
or  less  eroded,  but  appears  to  have  been  acute  and  chrysodomoid. 

Type. — Chrysodorrms  griseus  Dall,  Califomian  coast  in  deep 
water.    U.  S.  Nat.  Mus.  No.  96531. 

This  is  the  buccinoid  phase  of  Plidfusus  as  Latiaipho  is  of  Colus. 

Subgenus  Microfusus  Dall. 

Shell  small,  with  a  somewhat  villous,  inconspicuous  periostracum; 
nucleus  smooth,  swollen,  obliquely  tilted,  chrysodomoid;  subsequent 
whorls  near  the  apex  axially  ribbed,  the  remainder  without  axial 
sculpture;  spiral  sculpture  of  fine  close  threading;  suture  appressed, 
spire  acute;  aperture  shorter  than  the  spire,  with  a  wide,  very  short, 
recurved  canal;  outer  lip  simple,  sharp;  pillar  without  callous  de- 
posit, or  marked  siphonal  fasciole. 

Type. — Chryaodom/us  aouHspiratus  Sowerby.  Japan,  U.  S.  Nat 
Mus.,  No.  274056. 
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It  is  possible  that  some  of  the  species  included  under  Parviaipho 
Cossmann  might  find  a  place  here. 

Section  HELICOPtrStrS  Ball. 

Shell  small,  short,  inflated,  with  an  external  chalky  layer  covered 
with  a  dark  rude  periostracum,  both  usually  eroded ;  the  inner  shell 
layer  of  an  orange  color ;  nucleus  large  for  the  shell,  depressed,  dome- 
like, smooth  and  of  about  one  whorl;  the  succeeding  whorl  or  two 
with  sliort  small  axial  ribs,  the  later  whorls  with  only  fine  spiral 
sculpture,  usually  eroded;  aperture  as  long  as  the  spire;  outer  lip 
sharp,  flexuous  behind,  not  reflected;  body  and  pillar  with  a  thin 
callus;  pillar  short,  twisted,  abruptly  bent  to  the  left  with  the  wide 
short  canal,  no  siphonal  f  asciole  present ;  operculum  as  in  Plicifusus. 
•  Type. — Chrysodomua  laticavdatus  Dall.  Alaska  U.  S.  Nat.  Mus., 
Nos.  210801  and  (nucleus)  213357. 

The  remarkable  way  in  which  the  canal  is  diverted  from  its  normal 
direction,  seems  to  place  this  species  in  a  group  apart.  The  large 
number  of  specimens  collected,  though  showing  some  variation,  are 
constant  enough  to  indicate  that  the  deflected  canal  is  a  permanent 
feature.    The  tendency  to  superficial  erosion  is  also  characteristic. 

Genmi  EXILIA  Conrad. 

BasUia  Conbad,  Journ.  Acad.  Nat  Sol.  Phlla.,  n.  ser.,  vol.  4,  p.  291,  1860. 
Type,  E.  perffracUis  Ck)nrad,  Journ.  Acad.  Nat.  Sci.  Phlla.,  vol.  4,  1860, 
pi.  47,  fig.  34.    Eocene  of  Texas. 

Shell  elongate,  very  slender,  with  numerous  whorls,  chrysodomoid 
nucleus,  and  a  straight  canal;  periostracum  conspicuous,  polished; 
sculpture  of  numerous  fine  flexuous  axial  ribs  and  spiral  striation; 
aperture  small,  simple,  not  Urate  within,  outer  lip  thin,  sharp,  not 
reflected ;  inner  lip  and  pillar  smooth,  without  plications  or  denticles 
of  any  sort;  operculum  long,  slightly  arcuate,  with  apical  nucleus. 

This  shell  has  the  nucleus  and  periostracum  of  Plicifusus  but  much 
the  form  of  Fusinus^  of  which  Gabb's  Eanlifums  is  a  synonym.  A 
curious  error  appears  in  Cossmann's  Essais  de  Palfioconchologie  com- 
par6e,  (livr.  4,  1901,  p.  26,)  in  which  ExUia  is  described  as  having 
two  oblique  plaits  on  the  pillar.  There  are  none  of  any  kind  what- 
ever. M.  Cossmann's  specimen  was  probably  wrongly  identified  with 
ExUioj  and  may  have  been  a  Fusvmitra. 

Chrysodomus  reetvrostris  Carpenter,  and  C.  helseyi  Dall,  appear 
to  belong  to  this  genus,  which  is  also  represented  in  the  Pliocene  of 
California. 

Genus  VOLUTOPSIUS  MSrch. 

ToluiopHuB  MdBOH,  Fort.  ov.  GrOnl.  B15ddyr.,  April,  1867,  p.  13;  Article 
Manual,  1875,  p.  129.    Type,  Fu9W  targUHerti  Petit-    Greenland. 

StromheUa  Gbay,  Guide  Moll.  Brit.  Mus.,  Jan.  1857,  p.  13.  Type,  Stromhus 
norvegicuB  Gme!in.  Not  StromheUa  Schiater,  Syst.  C!onch.  SammL, 
1838,  p.  22. 
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Voluiop8i8  Dall,  Proc.  Cal.  Acad.  Sci.,  vol.  6, 1873,  p.  67.— G.  O.  Sabs,  MolL 
Reg.  Arct.  Norv.,  1878,  p.  268.— Dautzenbkbo  and  FiscHra,  Res.  Camp. 
Scientifiques  de  Monaco,  1912,  p.  64. 

Shell  large,  frequently  rude  or  irregular,  with  the  last  whorl 
largest,  covered  with  a  thin,  inconspicuous  more  or  less  dehiscent 
periostracum ;  spire  short,  blunt,  beginning  with  a  relatively  large 
smooth  bulbous  nucleus ;  sculpture  variable,  smooth,  spirally  striate, 
or  with  indistinct  wavelike  axially  directed  prominences  or  eyen  with 
feeble  axial  ribs;  the  aperture  ample,  the  canal  short,  wide,  hardly 
differentiated.  Operculum  short-ovate  or  rounded-quadrate,  the  nu- 
cleus at  the  right  anterior  corner;  dentition:  the  rhachidian  tooth 
with  two  to  five  small  cusps,  the  laterals  with  two  large  arcuate  cusps. 
In  F.  caatanea  Morch  the  formula  is  i :  ^ :  i ;  in  F.  norvegica  i :  i :  i? 
in  F.  fragUis  i:i:i  according  to  Sars  and  Hanna.  Ovicapsules 
large,  hemispherical,  attached  by  the  whole  of  the  flat  side,  contain- 
ing several  embryos.  The  species  are  boreal  and  Arctic,  especially 
numerous  in  the  Bering  Sea  region. 

Having  compared  the  Newfoundland  F.  largiUierti  with  a  large 
series  (35  specimens)  of  the  F.  norvegica^  I  am  inclined  to  regard 
them  as  distinct  though  closely  related  species.  Morch's  type  was  the 
former;  in  it  the  nucleus  is  large,  flattish  above  and  with  about  a 
whorl  and  a  half.  The  shell  is  thin  and  of  an  orange  tint.  In  nor- 
vegica the  enfolding  of  the  apical  whorl  is  almost  pointed,  and  the 
nepionic  shell  continues  in  a  subcylindric  fashion  for  three  or  four 
whorls.    The  test  is  white  and  heavy. 

In  accordance  with  the  International  rules  for  nomenclature,  I  have 
returned  to  the  original  spelling  of  the  name. 

A  feature  which  is  not  confined  to  this  genus  and  which  is  fore- 
shadowed in  Ancistrolepis  is  that,  while  the  species  like  F.  eastanea 
which  live  in  shallow  water  near  shore  retain  the  usual  long  retrac- 
tile proboscis  and  well  developed  functional  radula,  other  species 
living  in  deep  water  have  the  radula  degenerate  in  size  (F.  fragilia), 
the  proboscis  much  shortened  and  the  esophagus  enlarged.  From 
dissections  made  by  Mr.  G.  Dallas  Hanna  under  my  supervision,  these 
facts  have  been  demonstrated.  It  seems  that  these  deep  water 
dwellers  live  chiefly  by  swallowing  quantities  of  mud  containing 
minute  organisms,  with  which  the  stomach  and  esophagus  were  found 
loaded.  The  radula  being  no  longer  required  and  a  long  proboscis 
being  inconvenient  for  the  purpose,  both  appear  to  have  degenerated. 
Something  of  the  sort  was  noted  by  me  in  connection  with  Ancistro- 
lepia  in  1902,  and  with  an  abyssal  trochoid  mollusk  {Turcicula 
bairdii  Dall),  in  1889.  These  adaptations  to  suit  the  environment 
would  probably  be  found  on  examination  of  a  series  of  species  to 
gradually  merge  into  one  another. 
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Mr.  Hanna  finds  that  in  Volutopsiua  and  PyrolofusuB  the  radula 
is  contained  in  a  long  sac  below  the  esophagus  and  separated  from 
it  by  a  thick  muscular  septum.  It  emerges  by  a  small  orifice  near 
the  end  of  the  evertible  proboscis,  so  that  on  splitting  open  the  pro- 
boscis no  radula  is  visible.  In  Chry%odomu%  and  Plicifusus  on  the 
other  hand,  the  radula' lies  on  the  lower  side  of  the  esophageal  tube 
covered  only  with  a  thin,  not  muscular,  membrane.  In  Beringius 
{Kenmcottii  Dall)  the  radular  sac  is  of  the  Chrysodomoid  type. 

Genus  PYRULOFUSUS  MBrch. 

PyrtUofusus  (Beck  M&)  MdsoH,  Mem.  Soc.  Malac.  de  Belgique,  vol.  4,  1869, 

p.  20.    Sole  example,  Fusus  deformU  Reeve. 
PirulofuMus  GosBMANN,  Essals  PaL  Gomp.,  vol.  4,  1901,  p.  98,  as  synonyir 

of  Chrysodomus,  * 
Belioiropis  Dall,  Proc.  Cal.  Acad.  Sci.,  vol.  6,  April,  1878,  p.  61.    Type. 

Neptunea  harpa  MdscH. 
Pyrulofusua  Fbieub»  Jahrb.  Mai.  Ges.,  voL  6,  1879,  p.  280;  N.  Atl.  Exp. 

1882,  vol.  1,  p.  8,  pi.  1,  fig.  8;  pi.  4,  figsi  11-13.— Fibchkb,  Man.  de 

Goncliyl,  1884,  p.  624. — ^Datttzenbebo  and  Fisgheb,  Res.  Gamp.  Sclen- 

tifiques  de  Monaco,  1912,  p.  67. 
Pyrolofusus  Kbatjse,  Arch.  f.  Naturg.,  vol.  51,  1885,  p.  282;  Zool.  Jahrb., 

vol.  6,  1892,  p.  362.— Fkiele  and  Gbeig,  N.  Atl.  Exp.,  vol.  3,  1901,  p. 

102.— Dall,  Proc.  U.  S.  Nat  Mas.,  vol.  24,  No.  1264, 1902,  p.  523. 

Shell  large,  relatively  thin,  veith  a  very  short- spire  and  large  body 
whorl,  usually  sinistral  but  veith  rare  dextral  individuals;  nucleus 
yerj  large,  smooth,  flat-topped,  infolded  with  an  apical  dimple, 
sal^equently  spirally  sculptured,  with  obscure  axial  folds;  perios- 
tracum  thin,  dehiscent;  aperture  ample,  the  outer  lip  expanded  and 
thickened,  the  body  and  pillar  enameled,  often  brightly  colored; 
the  canal  very  short,  shallow  and  wide,  hardly  recurved  and  with  no 
evident  siphonal  fasciole;  operculum  much  smaller  than  the  aper- 
ture, rounded-quadrate  with  apical  nucleus:  radula  chrysodomoid 
but  rather  irregular,  the  rhachidian  tooth  in  the  typical  species 
tricuspid;  the  laterals  with  two  large  terminal  cusps,  the  median 
cusp  of  the  central  tooth  variable.  Ovicapsules  as  in  VolutopsiuSy 
large,  solitary,  and  hemispherical,  with  few  embryos.  I  have  dex- 
tral specimens  of  both  the  sinistral  species;  an  Arctic  Pliocene  form 
is  dextral.  P.  harpa  Morch,  has  two  strong  cusps  on  the  rhachidian 
tooth  and  two  on  each  lateral.  According  to  Friele  the  middle  cusp 
of  the  rhachidian  tooth  in  P.  defarmis  is  quite  irregular.  The  Fimu8 
carUrarius  is  not  a  member  of  ^his  genus,  but  merely  a  reversed 
species  of  Ohrysodomtis. 

Genos  BERINGIUS  DaU. 

BeHngiU8  Dall,  Sci.  Bxpl.  Alaska,  1879,  pi.  2,  figs.  1,  lar-€.  Sole  example. 
Ohrysodomus  crel>ricogtatv8  DaU,  Proc.  TT.  S.  Nat.  Mu&,  vol.  9,  1886, 
p.  804;  vol.  7,  1894,  p.  710;  voV  24,  No.  1264,  1902,  p.  529,  pi.  86,  flg.  1. 
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Jumala  Fbikle,  N.  Ttl.  Bxp.,  vol.  1,  1882,  p.  6.  Type,  Fusus  turtoni  Bean, 
Ann.  Mag.  Nat  Hist,  Noy.l8d3,  olim, — Daxttzenbsbo  and  Fischicb,  Kea 
Gamp.  Sclentifiques  de  Monaco,  livr.  37,  1912,  p.  62. 

Ukko  Fbislb,  in  Norman,  Ann.  Mag.  Nat  Hist,  ser.  6,  vol.  2,  1898,  p.  352.— 
Fbielb,  MolL  Nordseefahrt  Michael  Bars,  1902,  p.  6. 

Shell  dextraly  large,  solid,  the  spire  usually  longer  than  the  aperture, 
the  sculpture  very  variable  but  usually  strong;  the  periostracum  thiHv 
dehiscent;  the  nucleus  swollen,  with  several  hardly  increasing  whorls 
forming  a  subcylindrical  tip  to  the  spire  in  most  cases;  aperture  of 
moderate  size,  the  outer  lip  slightly  expanded  and  hardly  thickened; 
pillar  smooth,  short,  callous;  canal  short,  wide,  hardly  recurved; 
operculum  smaller  than  the  aperture,  subovate  with  apical  nucleus; 
radula  peculiar,  with  an  edentate  rhachidian  plate,  the  laterals 
formed  by  single  strong  cusps  with  the  tip  incurved  and  two  or  more 
small  blunt  denticles  on  the  inner  edge  near  the  middle.  The  ovi- 
capsules  are  pouch-shaped,  pedunculate,  attached  by  the  edge  of  the 
disk  and  opening  at  the  upper  edge,  with  few  embryos. 

None  of  the  other  gfoups  here  designated,  except  Mohma^  show 
such  variation  as  this  one  in  types  of  sculpture  among  the  species; 
ranging  from  smooth  to  strongly  axially  ribbed,  strongly  spirally 
ridged,  or  finely  striated. 

The  name  Vkko  was  substituted  for  Jumala  by  £he  author,  because 
it  was  found  that  thei  latter  is  the  name  by  which  the  Christian  Lapps 
signify  the  Deity.   Both  names  are  antedated  by  Beringius. 

Genus  UOMESUS  Stimpaon. 

Liomeaus  Stimpson,  Canadian  Naturalist,  new  ser.,  Oct.  1865,  p.  84.    Type, 

Buocinum  daM  J.  Sowerby. 
Buocinop$i8  Jkitbetb,  British  Ck)ncli.,  voL  4,  1807,  p.  297   (B.  daiei  X 

Sowerby) ;  Brit  Assoc.  Adv.  Sd.  Bep.  for  1868,  p.  244 ;  (not  of  Conrad, 

Bmory'fl  Bep.  Mexican  Boundary,  vol.  1,  p.  158,  pi.  13,  figs.  4a-4b. 

1857). — KoBELT,  Conch.  Cab.,  ed.  2;  Buccinumt  p.  09,  1883. 
Liomesus  Habmeb,  Brit  Pliocene  Moll.,  p.  115,  1914. 

Shell  of  moderate  size,  bucciniform,  the  nucleus  minute,  with  a 
very  short  twisted  pillar,  the  outer  lip  thickened  but  not  reflected; 
pillar  and  body  smooth;  the  periostracum  conspicuous,  often  villous; 
the  operculum  with  apical  nucleus ;  the  rhachidian  plate  edentulous, 
the  lateral  teeth  thorn-shaped,  simple,  their  Apices  incurved  without 
accessory  denticles;  the  ovicapsules  like  those  of  Beringius  but 
smaller. 

The  typical  species  is  a  Crag  fossil  of  England,  but  it  has  long  been 
confused  with  a  totally  distinct  recent  form  from  the  Doggerbank, 
the  earliest  specific  name  for  which  is  Buccinum  ovum  Turton,  1825. 
A  later  name  is  Tritonium  ebumeum  M.  Sars,  1849.  The  recent 
species  of  Bering  Sea,  like  the  British  Pliocene  fossils,  are  solid 
heavy  shells,  while  the  recent  European  species  is  thin  and  delicate. 
The  radula  is  very  long. 
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Geniui  ANOSTROLEPIS  DaU. 

Ancisirolepis  Dall,  Proc.  U.  S.  Nat  Mua,  vol.  17,  1895,  p.  709.  Type, 
Chrysodomus  eucoamius  Dall,  Bering  Sea;  Proc.  U.  S.  Nat  Mus.,  vol. 
24,  No.  1264.  1902,  p.  523;  Smithsonian  Misc.  Coll..  No.  1727,  1907, 
p.  157. 

Shell  buccinoid,  with  the  pillar  shorter  than  the  aperture,  twisted 
as  is  usually  the  canal ;  suture  channelled ;  nucleus  beginning  with  a 
small  initial  cell,  a  blunt  apex  and  followed  by  regularly  increasing 
inflated,  smooth  and  polished  whorls ;  the  periostracum  usually  coarse 
and  villous  or  laminate;  operculum  straight,  concave,  fan-shaped 
with  apical  nucleus  and  small  area  of  attachment;  penis  on  a  stout 
stalk  with  pediform  distal  extremity  without  any  curved  or  attenu- 
ated terminal  papilla;  radula  degenerate  and  disproportionately 
small,  rhachidian  tooth  with  three  long  subequal  cusps,  the  laterals 
with  a  larger  outer  and  two  smaller  inner  curved  cusps. 

All  of  the  species  have  spiral  sculpture,  some  very  strong.  None 
of  them  has  any  axial  ribbing.  In  most  of  them  the  periostracum 
is  dehiscent  and  the  shell  substance  white. 

Section  JAPELION  BalL 

Shell  with  a  produced  spire,  a  very  wide  and  sharp-edged  channel 
in  front  of  the  suture  and  the  periostracum  adherent,  polished,  con< 
spicuous.    Otherwise  as  in  the  typical  section  so  far  as  known. 

Type, — Buecirvwm  hirasei  Pilsbry,  1901.    Japan. 

It  is  a  remarkable  case  of  convergence  which  has  brought  the 
typical  species  of  this  section  to  a  point  where  in  its  specific 
characters  it  almost  reproduces  those  of  Tritonium  pericochlion 
Schrenck.  A  casual  inspection  would  hardly  distinguish  between 
them,  but  hirasei  has  the  short  pillar  of  Ancistrolepis  while  pericoch- 
lion has  a  straight  long  pillar  and  hardly  recurved  perfectly  distinct 
canal.  It  is  probable  that  the  latter  bears  a  relation  to  Oolita  such  as 
Sidcosipho  tahulatus  does  to  Chrysodomus.  But  until  the  soft  parts 
and  operculum  are  known,  I  refrain  from  further  action. 

There  are  a  number  of  groups  of  fossils  and  a  few  recent  forms 
which  apparently  belong  to  the  Chrysodominae,  or  like  Troschelia 
seem  to  bridge  the  gap  between  this  subfamily  and  the  Fusinae.  In 
the  absence  of  authentic  specimens  it  has  seemed  best  in  this  review 
to  restrict  myself  to  the  consideration  of  the  boreal  and  Arctic  forms 
of  which  the  United  States  National  Museum  possesses  a  quite  un- 
equaled  series. 

The  position  of  Sulcosimis  will  remain  undetermined  until  speci- 
mens are  obtained  containing  the  living  animal.  Its  conspicuously 
thickened  continuous  peristome  is  not  paralleled  either  in  the  Buo- 
cininae  or  Chrysodominae. 

3343— 19— Proc.N.M.vol.54 16 
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DESCRIPTIONS  OP  SPBOIBS. 
TUSiUS  (CRA8SI8F1RAI)  RUOITXCTA,  mtm  «pKlM. 

Shell  solid,  moderately  large  with  ten  whorls,  exclusive  of  the 
(lost)  nucleus,  blackish  brown  with  a  broad  pale  peripheral  band; 
axial  sculpture  of  about  (on  the  penultimate  whorl  17)  short  oblique 
similar  ribs,  beginning  at  the  shoulder  and  on  the  last  whorl  gradu- 
ally becoming  obsolete  toward  the  canal,  separated  by  subequal  inter- 
spaces ;  spiral  sculpture  of  in  front  of  the  suture  a  prominent  blunt 
keel,  in  the  anal  fasciole  two  or  three  subequal  cords;  in  front  of  the 
shoulder  (on  the  penultimate  whorl  four,  on  the  last  whorl  twelve  or 
more)  flattish  equal  cords  overrunning  the  ribs,  separated  by  nar- 
rower grooves  which  toward  the  canal  become  gradually  wider;  apex 
acute,  last  whorl  more  than  half  of  the  length  of  the  shell,  aperture 
rather  narrow,  smooth  within,  the  enamel  dark  brown  except  where 
the  pale  band  reaches  the  margin  of  the  outer  lip ;  anal  sinus  wide, 
not  very  deep,  rounded  proximally,  canal  wide,  short,  slightly  curved 
to  the  right,  with  no  siphonal  fasciole.  Length  of  shell  80;  of  last 
whorl  16 ;  of  aperture  12 ;  maximum  diameter  of  shell  10  nmi. 

Habitat. — ^Lower  California,  off  San  Bartolom^  Bay,  Dr.  Paul 
Bartsch.   U.  S.  Nat  Mus.,  Cat.  No.  266911. 

This  is  a  remarkably  fine  species,  less  black  than  most  of  the  species 
of  Crassispira.  Toward  the  upper  part  of  the  spire  the  spaces  be- 
tween the  ribs  remain  brown,  but  on  the  later  whorls  they  partake 
of  the  waxen  pale  band  as  well  as  the  ribs. 

PLICIPUSUS  (RjrriffUSUS)  SCISSURATUS,  mw  tpedat. 

Shell  slender,  elongate,  acute,  with  grayish  buff  colored  perios- 
tracum  and  about  eight  whorls  without  the  (lost)  nucleus;  suture 
distinct,  slightly  appressed;  whorls  moderately  convex;  axial  sculp- 
ture on  the  penultimate  whorl  of  about  thirteen  narrow,  rounded, 
tetractively  arcuate  plications  extending  from  suture  to  suture  and 
on  the  last  whorl  over  the  periphery  to  become  obsolete  on  the 
base;  spiral  sculpture  of  (on  tiie  penidtimate  whorl  10-11)  straplike 
flattish  bands  separated  by  narrow  deeply  cut  grooves,  and  divided 
by  a  shallower  groove  in  the  center  of  each  spiral ;  these  bands  are 
practically  uniform  over  the  whole  surface;  aperture  sublunate,  the 
canal  wide,  recurved,  half  as  long  as  the  aperture;  outer  lip  recurved, 
thin,  white,  the  throat  more  or  less  livid;  pillar  white,  erased,  arcuate, 
obliquely  truncate  in  front,  the  fasciole  inconspicuous.  Length  of 
shell  66 ;  of  last  whorl  86 ;  of  aperture  and  canal  25 ;  maximum  diam- 
eter of  last  whorl  19  mm. 

Habitat. — ^Nemuro,  Japan.  Hiras6  collection,  U.  S.  Nat.  Mus., 
Cat  No.  274071. 
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This  species  belongs  to  the  group  of  P.  yesso&nsis  Schrenck  {man- 
churicua  E.  A.  Smith)  but  is  much  larger  than  that  species,  the  perios- 
tracum  lighter  and  polished,  the  canal  relatively  longer,  and  the 
whole  shell  relatively  more  slender. 

FUCiruSUS  (AXTLACOrcrSUS)  RHTSSOIDBS,  new  faciei. 

Shell  slender,  fusiform,  with  an  olivaceous  periostracum,  and  about 
seven  whorls,  nucleus  more  or  less  eroded  but  apparently  globose 
and  blimt;  penultimate  whorl  with  thirteen  retractively  arcuate 
rounded  plications  with  about  equal  interspaces,  extending  from 
suture  to  suture  and  obsolete  on  the  periphery  of  the  last  whorl ;  the 
suture  distinct  but  not  constricted;  spiral  sculpture  of  fine  equal 
close-set  rounded  threads,  about  three  to  a  millimeter,  slightly  sparser 
toward  the  canal;  aperture  semilunate,  white. within,  the  outer  lip 
slightly  expanded;  canal  short,  wide,  recurved;  the  pillar  white, 
slightly  arcuate,  erased,  obliquely  truncate  in  front,  the  siphonal 
fasciole  faint.  Length  of  shell  49;  of  last  whorl  80;  of  aperture  20; 
maximum  diameter  of  last  whorl  18  mm. 

J5ra2»i^a^.— Sikuzen,  Japan.  Hirase  collection.  Cotype,  U.  S.  Nat. 
Mus.,  Cat.  No.  274069. 

The  operculum  is  thin,  pale  yellowish-brown,  the  apex  strongly 
incurved.  This  species  is  quite  close  to  P.  rhyasua  Dall,  from  which 
it  differs  in  its  more  fusiform  shape,  less  inflated  whorls,  less  con- 
stricted suture,  and,  in  the  specimens  available,  lighter  colored  perios- 
tracum. The  incurvation  of  the  apex  of  the  operculum  suggests  an 
approach  toward  Mohrda. 

PIJ0ZFV8V8   (LATOTSirS)   WAKA8AOT8,  new  vecleik 

Shell  of  moderate  size,  thin  and  light,  covered  by  a  yellowish- 
brown  smooth  periostracum,  with  six  moderately  rounded  whorls 
without  the  (lacking)  nucleus;  suture  distinct,  not  appressed;  whorls 
axially  sculptured  with  (on  the  penultimate  whorl  15-18)  retrac- 
tively arcuate  plications,  strongest  near  the  suture,  barely  crossing 
the  periphery,  and  becoming  gradually  obsolete  on  the  last  whorl; 
the  plications  are  rounded,  not  sharply  defined,  and  have  about  equal 
interspaces;  spiral  sculpture  of  numerous  equal  flattish  threads  with 
narrower  interspaces,  about  three  threads  to  a  millimeter,  this  sculp- 
ture covering  evenly  the  whole  surface;  aperture  semilunate,  interior 
and  pillar  white;  outer  lip  slightly  expanded,  pillar  straight,  an- 
teriorly obliquely  truncate;  canal  short,  recurved,  with  no  marked 
siphonal  fasciole.  Length  of  shell  40;  of  last  whorl  28;  of  aper- 
ture 18 ;  maximum  diameter  of  last  whorl  17  mm. 

Habitat. — ^Wakasa,  Sea  of  Japan.    Hiras^  collection. 

This  belongs  to  the  group  represented  on  the  American  coast  by 
Plicifums  (LaUfums)  griseua  Dall. 
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COLU8  (LATISIPHO)  LBPIDU8,  new  «pKlM. 

Shell  very  thin,  with  a  strong,  smooth,  yellowish-brown  periostra- 
cum  which  in  drying  comes  away  from  or  cracks  the  thin  calcareous 
portion  of  the  shell;  whorls  six  without  the  (deficient)  nucleus,  mod- 
erately inflated,  with  the  appressed  suture  somewhat  constricted; 
in  front  of  the  suture  there  are  whitish  radiating  ill-defined  patches 
which  in  some  specimens  might  almost  attain  to  something  like  a 
color  pattern;  the  apical  whorls  of  the  best  preserved  specimen  are 
decorticated  and  slightly  eroded,  but  bear  the  remains  of  about  seven 
oblique  short  plications  which  apparently  did  not  reach  the  sutures; 
the  later  three  whorls  are  smooth,  except  for  a  few  very  faint  irreg- 
ular indications  of  spiral  threads;  the  aperture  is  short,  roughly 
semilunate,  with  the  outer  lip  slightly  expanded  and  reflected;  the 
pillar  is  straight,  white  and  somewhat  callous;  the  color  within  the 
aperture  livid  purplish;  the  canal  short,  slightly  twisted,  with  no 
marked  siphonal  fasciole.  Length  of  shell  40,  of  last  whorl  25,  of 
aperture  15;  maximum  diameter  of  last  whorl  17  mm.  Another 
specimen  increases  more  rapidly  in  diameter,  that  of  the  last  whorl 
measuring  20  mm. 

Habitat. — Iterup  Island  of  the  Kuril  group.    Hiras6  collection. 

There  is  nothing  on  the  American  coast  that  resembles  this  species, 
and  the  color  painting  is  unique  among  the  species  of  the  region. 
Unfortunately  both  the  specimens  are  more  or  less  broken  and 
eroded. 

OOLirS  (LIXAT0FXT8V8)  TAHWITAVVB,  new  ipeoiei. 

Shell  small,  buccinoid,  j^ith  about  six  whorls;  nucleus  eroded, 
suture  deep,  not  appressed;  whorls  well  rounded;  sculpture  of  fine 
even  uniform  grooves  with  wider  flat  interspaces  over  the  whole 
shell;  periostracum  dull,  olivaceous;  interior  white,  outer  lip  re- 
flected, arcuate ;  pillar  and  body  erased,  axis  twisted,  almost  pervious, 
canal  very  short  and  strongly  recurved.  Height  33 ;  max.  diameter 
17  mm. 

Habitat. — Off  Tahwit  Head,  Washington,  in  178  fathoms,  mud. 
U.  S.  Nat.  Mus.  Cat.  No.  122632. 

SEARLESIA  CONSTRICTA.  new  specict. 

Shell  dark  purplish  brown,  strongly  constricted  and  appressed  at 
the  suture,  rude  and  with  no  visible  periostracum,  with  about  six 
prominently  rounded  whorls  without  the  (decollate)  nucleus;  axial 
sculpture  of  (on  the  penultimate  whorl  12)  prominent  nearly  straight 
rounded  riblets  which  become  obsolete  toward  the  sutures  and  on  the 
last  half  of  the  last  whorl;  spiral  sculpture  on  the  earlier  whorls  of 
strong  rounded  threads  overrunning  the  plications  without  nodosi- 
ties, and  alternated  with  one  or  two  intercalary  smaller  threads  all 


Digitized  by 


Google 


NO.  2184.  NOTES  ON  CHRYS0D0MU8—DALL.  229 

close-set;  this  alternation  continies  over  the  shell,  but  is  less  con- 
spicuous on  the  last  whorl;  aperture  semilunate,  livid  brown  within, 
pinched  to  a  notch  by  the  sutural  constriction;  outer  lip  somewhat 
thickened,  not  reflected,  Urate  within  (with  about  15  lirae) ;  inner 
lip  with  a  thin  coating  of  brownish  enamel  and  three  sharp  sub- 
sutural  lirae  in  the  adult,  cloee  to  the  siibsutural  notch ;  pillar  nearly 
straight,  canal  narrow,  strongly  recurved,  short,  with  a  very  con- 
spicuous flaring  siphonal  fasciole,  with  a  chink  between  it  and  the 
reflected  enamel  of  the  inner  lip;  opercuhsKi  small  f  r  the  size  of  the 
aperture,  brownish,  with  apical  nucleus.  Length  of  shell  44;  cl  iabt 
whorl  29;  of  aperture  and  canal  10.  of  operculum  7.5;  maximum 
diameter  of  last  whorl  17.5  mm. 

Habitat, — Fusan,  Korea.  Hirase  collection.  Cotype,  U.  S.  Nat. 
Mus.,  Cat.  No.  247072. 

This  shell  belongs  to  the  group  of  ^.  dh  ?/  ^  Reeve  {inchus  Gould), 
of  the  west  coast  of  America,  and  which  includes  "  Euthria  "  viridula 
Dunker  ( ?  ferrea  Reeve)  of  Japan.  The  probabilities  are  against 
the  identification  of  the  northern  group,  which  has  received  the  name 
of  Searlesia  Trom  Harmer,  with  the  Magellanic  Euthria  typified  by 
E.  plumbea;  so  I  have  accepted  Harmer's  name  for  a  group  which 
appears  to  be  largely  represented  by  species  in  the  North  Atlantic 
Pliocene,  and  in  regard  to  the  generic  aflSnities  of  which  very  diverse 
opinions  have  been  expressed. 

ANCISTROLEPIS  L4TU8,  n«w  ipcdM. 

Shell  large,  solid,  pale  orange  color  under  the  (lost)  periostracum, 
with  two  nuclear  and  five  subsequent  whorls  rapidly  enlarging;  nu- 
clear whorls  beginning  with  a  minute  apex  followed  by  two  rounded, 
smooth,  inflated,  equal  whorls  with  a  deeply  constricted  suture  form- 
ing a  subcylindrical  apex  to  the  mature  shell;  later  whorls  with  a 
wide  and  deep  channel  in  front  of  the  suture  bounded  in  front  by  a 
sharp  thin  elevated  keel ;  the  remainder  of  the  surface  with  numerous, 
obsolete  flat  spiral  ridges  which  are  larger  and  more  perceptible  on  the 
base  of  the  last  whorl,  where  (in  the  type)  six  may  be  discerned,  with 
narrower  interspaces;  axial  sculpture  of  rather  rude  incremental 
lines;  aperture  wide,  notched  at  the  end  of  the  keel;  outer  lip  sharp, 
rounded ;  inner  lip  with  a  smooth  continuous  callus,  its  edge  slightly 
raised ;  canal  very  short  and  wide ;  siphonal  fasciole  well  marked ;  in- 
terior of  the  aperture  orange  and  white,  concentrically  zoned.  Length 
of  shell  100;  of  last  whorl  75;  of  aperture  57;  maximum  width  of 
shell  70  mm. 

i5raJi^a^.— Quelpart  Island,  south  of  Korea.  Hirasfi.  Type  in 
Hiras6  collection. 

This  species  is  wider  with  a  wider  presutural  channel  and  more 
elevated  keel  than  A.  magnus  Dall,  to  which  it  is  of  described  spe- 


Digitized  by 


Google 


230  PROCEEDINGS  OF  THB  NATIONAL  MUSEUM.  yol.64. 

cies  most  nearly  allied.  The  latter  has  a  smaller  and  shorter  nucleus 
and  white  shell  substance.  It  is  also  a  lighter  and  thinner  shell. 
It  is  possible,  judging  from  some  of  the  other  species,  that  the  spiral 
ridges  which  arte  obsolete  in  the  type-specimen,  may  in  other  individ- 
uals be  stronger  and  more  elevated.   The  operculum  is  unknown. 

ANCI8TROLRPI8  DAMON  DftU. 

Chryaodomus   (Anciatrolepis)   damon  Daix,  Smithsonian  Misc.  Goll.,  No. 
1727,  p.  157,  1907. 

The  original  specimen  of  this  species  from  which  it  was  described 
had  a  single  low  keel  at  the  shoulder  and  half  a  dozen  nearly  obsolete 
ridges  on  the  base.  Specimens  from  Nemuro,  Yesso,  sent  by  Mr. 
Hirase  have  five  prominent  cords  on  the  base  with  wider  interspaces, 
and  the  spiral  striation  quite  perceptible  over  the  whole  surface. 
There  is  also  a  cord  in  front  of  the  suture,  between  it  and  the  shoul- 
der keel.  Another  specimen  f  rpm  the  same  locality  has  in  addition 
two  strong  equidistant  cords  on  the  periphery  in  front  of  the  keel. 
For  these  quite  distinct  looking  forms,  I  propose  the  varietal  name  of 
polygrarwma. 

SIPHONAUA  LUBRICA,  new  ipm^Im. 

Shell  slender,  acute,  with  about  seven  whorls  and  a  nucleus  of  some- 
what less  than  two  additional  whorls;  with  brown  flammulations  and 
more  or  less  interrupted  spiral  rows  of  brown  dots  on  a  yellowish- 
white  ground ;  nucleus  smooth,  polished,  flat-topped  with  the  whorls 
inflated;  subsequent  whorls  sculptured  with  (on  the  penultimate 
whorl  12)  short  rounded^  axial  riblets  at  the  shoulder  of  the  whorl 
but  more  or  less  obsolete  abpve  and  below,  and  varying  in  extent  on 
the  spire  in  different  specimens;  these  are  separated  by  narrower 
interspaces  and  may  be  obsolete  on  the  last  whorl  and  a  half ;  spiral 
sculpture  of  close-set  inconspicuous  threads  more  or  less  flattened 
on  the  last  whorl  and  rarely  with  occasional  smaller  intercalary 
threads;  suture  rather  constricted  and  strongly  appressed;  aperture 
rounded,  the  outer  lip  thin  and  sharp;  when  mature  (and  not  worn 
by  hermit  crabs)  with  eight  or  ten  lirations  a  little  within  the  margin 
of  the  outer  lip;  a  small,  prominent  subsutural  callus  on  the  body 
and  another  at  the  margin  of  the  canal  on  the  concavely  arcuate 
pillar-lip;  throat  and  pillar  white,  the  latter  slightly  erased;  canal 
narrow,  long,  strongly  recurved,  the  fasciole  not  prominent.  Length 
of  shell  59;  of  last  whorl  40;  of  aperture  18;  of  the  canal  17;  max- 
imum diameter  of  last  whorl  22  mm. 

Habitat. — ^Tosa  and  Nagasaki,  Japan.    Hiras£  collection. 

This  species  is  rather  exceptional  in  its  slender  form  and  polished 
surface.  The  operculum  was  not  preserved.  The  prominent  callus 
on  the  edge  of  tlie  pillar  at  the  inception  of  the  canal  gives  it  some- 
what the  aspect  of  a  Foiciolarict. 
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BUGCINUM  SmUUkTUM  DaU. 

Buccinum  simulatum  Dall,  Smithsonian  Misc.  Coll.,  No.  1727,  p.  150,  1907. 
Petrel  Bank,  Bering  Sea,  in  54  fathoms. 

Habitat. — ^Akkeshi,  Yesso.    Hiras6  collection. 

The  Japanese  specimen  differs  from  that  from  Bering  Sea,  in  hav- 
ing the  sculpture  a  little  more  prominent  and  the  axial  plications 
smaller,  more  distinct,  and  numerous.  These  differences,  however, 
are  well  within  specific  limits  in  this  genus. 

BUCCINUM  GLAaAIaB,  rut.  PARALIiBLUli  DalL 

Tritonium  oarinatum  Dunkeb,  Novit.  Conch.  Moll.  Marina,  p.  1,  pi.  2,  figs. 

a,  4,  1858.    Not  Buccinum  carinatum  Gmeun,  1792,  or  Turton,  1819. 
Buccinum  angulosum  M5rgh,  in  Dunker,  Novit.  Conch.  Moll.  Marina,  pi. 

2t  flga  8,  4,  explanation  on  plate.    Not  B.  angulosum  Gray,  1839. 

This  variety  of  B.  glaciale  seems  confined  to  the  Bering  Sea  region 
and  many  specimens  reach  a  length  of  80-85  mm.,  while  I  have  one 
95  mm.  in  length  from  Atka  Island,  Aleutians.  Mr.  Hirasd,  how- 
ever, has  reached  the  other  extreme  by  sending  a  specimen  quite  ma- 
ture and  characteristic  which  is  probably  a  male,  and  measures  only 
26  millimeters  long.    It  is  from  Iterup  Island  of  the  Kuril  group. 

Both  the  names  previously  given  to  this  variety  were  preoccupied 
for  other  species. 

BUCCINUM  STBIATISSDfUlI  Btmwhj. 

Buccitium  siriati89imum  Sowebbt,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  vol.  4,  p.  870, 
fig.  1,  1889. 

The  typical  form  of  this  species  is  the  fine  large  shell  figured  by 
Sowerby.  In  the  northern  dredgings  there  are  numerous  apparently 
adult  shells  of  a  stout  and  stumpy  character,  whose  thickset  appear- 
ance is  increased  by  the  fact  that  the  apex  is  usually  eroded.  These 
on  examination  prove  to  be  nearly  all  males,  a  few  immature  females 
forming  the  exceptions.  I  showed  years  ago  that  in  certain  species 
of  Buccinum  the  males  were  usually  very  much  smaller  than  the  fe- 
males, who  have  to  carry  the  vast  mass  of  material  composing  their 
heaps  of  agglutinated  ovicapsules.  This  does  not  seem  to  be  true  of 
all  the  species  of  Buccinum^  but  is  markedly  so  in  B.  cyaneum  and 
B.  hydrophanum  Hancock,  and  appears  to  be  so  in  the  case  of  B. 
striatiasvnvwm.  The  variety  of  B.  undatum^  which  lives  on  the  coast 
of  New  England  has  two  races  of  males,  one  of  nearly  the  size  of 
tKe  average  female,  and  another  conspicuously  dwarfed. 

This  small  thick  male  B.  Btriatisdrmmi  has  such  a  different  aspect 
from  that  of  the  large  thin  females  that  it  might  easily  be  taken  for 
a  di^inct  form. 


Digitized  by 


Google 


232  PB0CEBDING8  OF  THB  NATIONAL  MUSEUM.  tol.54. 


BORBOTROPHON  XB8TRA,  new 

Shell  fusiform  with  about  six  moderately  rounded  whorls,  white 
with  a  thin  chalky  external  layer,  and  distinct  suture;  last  whorl 
axially  sculptured  with  sixteen  sharp  elevated  laminae,  continuous 
over  the  whorl  but  obsolete  on  the  canal,  and  rising  in  a  short  tri- 
angular spine  at  the  shoulder;  there  are  also  rather  strong  axial  lines 
of  growth  irregularly  distributed;  there  is  no  spiral  sculpture;  aper- 
ture rounded,  outer  lip  sharp,  slightly  expanded,  inner  lip  smooth, 
white,  with  a  thin  layer. of  enamel;  pillar  obliquely  truncate  at  the 
proximal  end  of  the  canal;  canal  narrow,  long,  arcuate,  slightly  re- 
curved. Length  of  shell  34;  of  last  whorl  27;  of  canal  and  aperture 
20;  maximum  diameter  of  last  whorl  19  mm. 

Habitat. — Station  4813  of  U.  S.  S.  Albatross^  in  200  fathoms,  mud 
and  sand,  off  Sado  Island,  Japan,  bottom  temperature  33^.9  Fahren- 
heit. XT.  S.  Nat.  Mus.  Cat.  No.  205508.  Also  at  Sagami,  Japan, 
HirasS  collection. 

This  belongs  to  the  group  of  B,  cepula  Sowerby,  than  which  it  is 
more  delicate,  with  a  longer  spire  and  generally  thinner  shell.  The 
Hiras6  specimens  were  immature. 

BOEBOTROPHON  BCmNUS,  new  spmIm. 

Shell  thin,  yellowish  white,  fusiform,  with  about  six  post-nuclear 
whorls;  nucleus  small,  smooth,  with  about  two  laxly  coiled  whorls; 
subsequent  whorls  spirally  sculptured  with  from  one  to  three  strong, 
rather  distant  cords,  the  posterior  cord  being  at  the  shoulder  of 
the  whorl;  on  the  last  whorl  there  may  be  five  to  eight  of  these 
cords,  those  on  the  canal  being  more  or  less  obscure ;  at  their  inter- 
section with  the  varices  these  cords  develop  guttered  spines,  usually 
only  the  spine  on  the  posterior  cord  at  the  shoulder  is  prominent 
and  this  in  a  well  developed  specimen  may  be  long  and  deeply 
recurved,  even  sickle-shaped,  while  in  less  well  developed  specimens 
there  may  be  only  an  ordinary  triangular  anteriorly  grooved  short 
spine;  the  slope  between  the  shoulder  and  the  suture  behind  it  has 
no  spiral  sculpture;  axial  sculpture  of  thin  sharp  varices  varying 
from  ten  to  seven,  less  numerous  on  the  later  whorls  and  more  or 
less  spinose  at  the  intersections  with  the  cords;  aperture  sublunate, 
outer  lip  sharp,  thin,  slightly  expanded;  canal  rather  long,  some- 
times bifurcated  by  the  end  of  the  previously  formed  canal,  rather 
tortuous,  narrow,  and  recurved ;  inner  lip  concavely  arcuate,  smooth. 
Length  of  shell  36;  of  last  whorl  30;  of  aperture  and  canal  22; 
maximum  diameter  (excluding  spines)  13  nun.  Another  specimen 
is  about  one-third  longer. 

Habitat. — Sagami,  Japan.  Hiras£  collection.  Cotjpe,  U.  S.  Nat. 
Mns.  Cat.  No.  27407C. 
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This  very  elegant  species  belongs  in  the  group  of  B.  stuarti  Edgar 
Smith,  of  the  west  American  fauna,  and  is  subject  to  the  modifica- 
tions of  sculpture  which  I  have  elsewhere  discussed  in  this  genus. 

ANACmS  BARTSCmi.  mw  ipmIm. 

Shell  small,  polished,  white,  with  (on  the  upper  whorls  one,  on 
the  penultimate  whorl  two,  and  on  the  last  whorl  one  near  the 
suture,  two  at  the  periphery,  and  three  to  five  on  the  base)  narrow 
brown  spiral  lines;  between  the  peripheral  pair  on  the  ribs  is  a 
series  of  squarish,  nearly  black  spots,  about  eleven  on  the  last  whorl, 
but  sometimes  a  rib  is  skipped;  whorls  seven,  spire  acute;  nucleus 
white,  small,  smooth,  blunt,  of  a  whorl  and  a  half;  axial  sculpture 
of  eleven  or  twelve  rounded,  nearly  vertical,  equal  and  equally 
spaced  ribs,  with  subequal  interspaces,  extending  from  the  suture 
well  beyond  the  periphery;  spiral  sculpture  of  a  few  faint  striae 
near  the  end  of  the  canal;  behind  the  outer  lip  is  a  slight  varicose 
swelling;  aperture  less  than  half  the  length  of  the  shell;  outer  lip 
thickened,  with  a' sharp  edge,  internally  with  four  small  denticula- 
tions;  body  erased,  pillar  smooth,  canal  short,  rather  deeply  sinuous, 
the  axis  minutely  pervious.  Length  of  shell  8;  of  last  whorl  4.7; 
of  aperture  3;  maximum  diameter  of  shell  8.5  mm. 

Habitat. — ^Mazatlan,  Mexico.  Dr.  Paul  Bartsch.  Type  in  United 
States  National  Museum,  Cat.  No.  265463. 

This  is  one  of  the  prettiest  species  of  the  group  from  the  Gulf 
region.  The  painting  recalls  that  of  A.  azora  Duclos,  from  the 
Mauritius,  but  the  latter  has  strong  denticulations  on  the  pillar  lip. 

LBPSTA  (CBTPTOCTBNIDIA)  UMA,  new  spmIm. 

Shell  large  for  the  genus,  ovate,  with  a  convexly  arcuate  back,  the 
apex  one-fourth  the  total  length  from  the  anterior  edge,  the  anterior 
slope  straight  or  slightly  concave;  sculpture  of  concentric  close-set 
sharp  slightly  elevated  lamellae  over-running  numerous  narrow,  ele- 
vated, clean-cut  threads  which  radiate  from  the  apex  to  the  periphery 
with  equal  or  wider  interspaces,  and  scaly  at  the  intersections;  the 
sculpture  is  uniform  over  the  whole  surface  and  rasplike  to  the 
touch;  shell  white,  usually  discolored  by  a  ferruginous  coating 
externally,  the  interior  bluish  white,  more  or  less  translucent.  Length 
of  shell  37;  width  30;  height  of  apex  above  the  base  10  mm. 

Habitat. — ^Nemuro,  Tesso,  Japan.  Hiras6  collection.  U.  S.  Nat. 
Mus.  Cat.  No.  274074. 

This  is  sharply  distinguished  by  its  size  and  rasplike  surface  from 
any  of  the  other  species.  The  name  Cryptobranchia  having  been 
used  by  Gray,  thirty  years  before  Middendorffs  application  of  it  to 
the  present  group,  I  substitute  Cryptoctemdia. 
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VBNBRICAKOIA  (CTCLOCABDIA)  MORSEI,  n* 

Shell  of  moderate  size,  solid,  moderately  inflated,  covered  by  a 
yellowish  horny  periostracum;  the  umbones  rather  acute,  prosocoe- 
lous,  over  a  short,  rounded,  deeply  impressed  lunule;  sculpture  of 
17-18  radiating  arcuate  ribs,  rendered  slightly  nodulous  in  places 
by  rude,  conspicuous,  rather  irregular  lines  of  growth,  and  separated 
by  subequal,  almost  channelled,  interspaces ;  interior  yellowish  white, 
the  muscular  impressions  rather  deep,  the  hinge  normal,  the  margin 
with  squarish  crenulations ;  the  ligament  as  long  as  the  posterior 
hinge-line.    Height  of  shell  28 ;  width  25 ;  diameter  15  mm. 

Hahitat. — Sagami,  Japan.  Hirase  collection.  Cotype,  U.  S.  Nat. 
Mus.  Cat.  No.  274075. 

This  species  has  a  remarkable  superficial  resemblance  to  F.  borealis 
Conrad,  of  the  North  Atlantic,  and,  without  careful  comparison, 
would  be  unhesitatingly  referred  to  that  species.  The  number  of  rays 
is  the  same,  the  profile  is  very  similar,  and  the  color  not  very  different. 
However,  a  close  examination  shows  that  in  the  Japanese  species  the 
periostracum  is  horny,  not  villous;  the  lunule  is  short,  roimded  and 
deep,  not  long,  narrow  and  shallow;  the  valves  are  more  inflated; 
the  radiating  sculpture  is  more  prominent,  the  interspaces  are  more 
sharply  defined,  and  the  anterior  cardinal  tooth  averages  narrower. 
The  present  species  is  named  in  honor  of  Prof.  Edward  S.  Morse, 
who  has  published  on  this  genus.  There  is  no  closely  related  species 
on  the  Pacific  coast  of  America. 

VENBRICABDIA  HIBA8EI,  new  ipMiM. 

Shell  solid,  subquadrate,  suffused  with  light  brown  and  rose  color, 
inflated,  equivalve,  inequilateral,  the  beaks  high,  strongly  incurved, 
prosocoelous;  umbones  one-sixth  the  total  length  from  the  anterior 
end,  overhanging  a  deeply  impressed  short-cordate  unsculptured 
lunule;  radial  sculpture  of  29-30  narrow  prominent  equal  and  equally 
distributed  ribs  with  subequal  channelled  interspaces;  these  ribs  are 
spinose  with  each  spine  issuing  from  the  interior  of  its  predecessor, 
the  distal  margin  of  the  cup  of  each  spine  in  the  middle  part  of 
the  disk  being  thickened  into  a  conspicuous  ring  out  of  which  the 
next  spine  issues,  as  in  some  Cardiums;  in  the  middle  of  the  shell 
there  are  about  four  spines  to  the  length  of  five  millimeters  along  tho 
rib ;  interior  white,  the  hinge  normal,  the  lower  valve-margin  crenate 
by  the  sculpture.    Length  of  shell  87 ;  height  80;  diameter  80  mm. 

Habitat — ^Kii,  Japan.*  Hiras£  collection. 

This  very  handsome  Venericardia  has  no  very  close  relatives  in  the 
genus,  perhaps  the  F.  apinoaa  Lamarck  of  the  Mediterranean  being 
as  near  as  any.  There  is  nothing  like  it  on  the  Pacific  coast  of 
America. 
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THE    HOPI    INDIAN    COLLECTION    IN    THE    lA 
STATES  NATIONAL  MUSEUM. 


By  Walter  Hough, 
Curator  of  Ethnology,  United  States  National  Museum. 


INTRODUCTION. 

This  publication  aims  to  give  an  impression  of  the  arts  and  indus- 
tries of  a  tribe  of  Pueblo  Indians  at  a  period  when  they  were  little 
modified  by  outside  influences.  It  may  serve  as  a  guide  to  the  Hopi 
collection  now  exhibited  in  the  Natural  History  building  of  the 
United  States  National  Museum.  Handbooks  of  this  character 
which  are  made  up  virtually  of  extended  labels  of  the  collections  are 
projected  for  other  sections  of  the  exhibit  of  Ethnology. 

The  following  descriptive  label  for  the  family  group  case  dis- 
played in  the  west  north  hall  of  the  Natural  History  Museum  of  the 
Smithsonian  Institution  in  Washington  gives  a  brief  account  of  the 
Hopi: 

The  Hopi  Indians  occupy  stone-built  villageB  in  northeastern  Arizona.  They 
were  first  seen  by  white  men  in  1540  when  Tobar  and  PadiUa  were  dispatched 
by  Coronado  to  visit  them.  On  account  of  the  isolation  of  their  country,  they 
have  preserved  to  a  greater  degree  than  other  tribes  the  arts  and  customs  of 
the  Puebloa  They  are  farmers  and  depend  mainly  upon  corn  for  their  sub- 
sistence. J^ong  the  arts  in  which  they  are  skUlfuI,  are  weaving,  basket-mak- 
ing, and  wood-carving,  and  in  the  minor  art  of  cookery  they  are  widely  known 
among  the  Indians.  The  group  represents  the  parching,  grinding,  and  baking 
of  maize  which  goes  on  in  every  household.  A  woman  and  little  girl  grind 
on  the  slanting  millstones  the  corn  prepared  by  the  parcher.  The  baker 
spreads  with  her  hand  the  batter  on  the  heated  stone  slab  and  the  result  is 
the  paperlike  bread  called  piki^  Another  woman  is  weaving  a  basket  of  yucca 
leaves.  The  man  brings  in  from  the  field  a  backload  of  com  ears  and  the 
boy  exhibits  triumphantly  a  rabbit  which  he  has  killed  with  the  curved  boom- 
erang club  peculiar  to  the  Hopi. 

AGRIOULTUBB  AND  REARING. 

Agriculture  is  the  principal  occupation  of  the  Hopi.  They  are 
industrious  and  resourceful  tillers  of  the  soil  under  conditions  which 
would  seem  hopeless  to  a  farmer.  Their  efforts  are  principally  de- 
voted to  raising  com,  but  wheat,  beans,  squashes,  and  common  vege- 
tables are  grown.  They  preserve  an  agriculture  of  native  cott^. 
Oo89ypium  hopi,  which  they  use  for  ceremonial  purposes.* 

^  liewton,  F.  L.,  The  Cotton  of  the  Hopi  Indians :  a  new  epe^es  of  Goinypinm,  Smith- 
sonian Misc.  Coll.,  vol.  60»  No.  6,  Oct  26,  1012. 
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Corn  is  planted  in  the  sandy  soil  along  the  washes,  dependence 
for  its  ripening  being  placed  on  the  winter  snows  and  the  summer 
thimderstorms.  In  spite  of  the  conditions,  large  quantities  of  com 
are  produced.    The  fields  are  cleared  of  brush  in  February  and 

leveled.     Planting  •begins  in  April  and 
the    crop    is    gathered    in    September. 
Spring  frosts  and  sandstorms  are  draw- 
backs to  the  success  of  the  crops,  and 
sometimes    floods    injure    the.  low-lying 
fields.     The   tools   used   are   a   glanting* 
stick  usually  with  wedge  point  (pi.  19, 
fig.   4),  but  sometimes  having  a  blade 
(pi.  19,  fig.  5).    A  hole  is  dug  and  from 
G  to  12  or  more  grains  placed  therein  and 
covered.    The  hills  are  about  6  feet  apart. 
The  plant  is  small  and  rarely  5  feet  high, 
the  ears  shooting  near  the  ground. 
The  field  is  kept  clear  of  weeds  by  means  of  Jififia».  usually  the 
heavy  homemade  blade  of  Spanish  pattern,  like  those  seen  among 
the  Rio  Grande  Pueblos  (fig.  1),  sometimes  of  wood  (pi.  19,  fig.  6), 
and  anciently,  according  to  tradition,  of  stone.    These  implements 


FlO,  l.—lBON  BROAD  HOB  OF  SPANISH 
PATTERN. 


Fig.  2.— Hand  dibble  of  wood. 

are  smooth  spatulate  blades  of  fine  stone  (see  Archeology,  second 

floor,  east  side),  found  mostly  in  the  northern  cliff-house  region,  but 

,  never  in  ancient  Hopi  sites.    The  Hopi  call  theiajfiii^^hoes,  regard 

them  as  sacred  objects,  and  place  them  on  the  altars  of  some  of  their 

ceremonies,  but  there  is  little  evidence 
that  the  fine  spatulate  stones  were 
actual  hoes,  though  the  Hopi  may 
have  anciently  used  stone  hoes.  The 
wooden  hand  trowel  for  tending 
plants  appears  to  be  a  survival 
(fig.  2). 

Com  is  gathered  by  removing  the 
ears  and  transporting  them  to  the 
pueblo  in  wicker  carrying  baskets  on 
the  back  (see  family  group)  or  in  blankets  over  the  back  or  on  the 
burro.  The  fodder  is  gathered  by  breaking  off  the  stalks  and  tying 
them  in  bimdles.  It  is  usually  almost  valueless,  as  the  leaves  are 
frayed  or  whipped  off  by  the  wind.  Much  of  it  is  used  in  the  green 
state  during  the  roasting-ear  season,  when  a  part  of  the  crop  is  baked 

•  Digitized  by  VjOOQ  IC 
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in  field  pit  ovens  (fig.  3),  and  either  eaten  at  feasts  or  strung  on  cord 
to  be  dried  for  winter  provision.  Husking  pegs  of  bone  or  wood  have 
been  observed  among  the  Hopi,  but  it  is  not  known  that  this  imple- 
ment is  ancient.  Com  ears  are  stored  in  the  house  in  a  place  reserved 
for  the  purpose,  is  often  sorted  by  the  colors,  and  is  occasionaUy  taken 
out,  sunned,  and  brushed  to  free  it  from  dust  and  insects  (pi.  20).  It 
is  also  stored  by  crops,  one  year's  being  held  over  in  case  of  failure 
due  to  a  bad  season.  This  custom  is  said  to  have  arisen  on  account 
of  famines,  which  have  often  plagued  the  Hopi  in  former  years. 
Hopi  com  is  a  pure  breed  of  ancient  strain,  12  rowed,  white,  yellow, 
red,  carmine,  dark  blue,  black,  and  variegated.  The  cobs  are  slen- 
der, the  ears  5-7  inches  long,  generally  perfect,  and  the  grains  regu- 
lar and  not  indented  (pi.  21). 

The  Hopi  have  also  pop  com  and  sweet  or  sugar  com,  both  prob- 
ably introduced.  Sweet  com  is  referred  to  as  the  particular  posses- 
sion of  the  Middle  Mesa  Pueblo  Shemopavi,  where  it  is  raised  in 
some  amount.^ 

In  the  cornfields  scarecrows  consisting  of  sheep  scapulae,  tin  .cans, 
etc.  (pi.  22,  fig.  3),  are  set  up. 

For  cleaning  brush  from  the  fields,  a  curious  ^rakfi=£cak.  is  used 
(pi.  19,  fig.  1,  Cat.  No.  128767,  collected  by  Mrs.  M.  C.  Stevenson) .  It 
consists  of  a  three-tined  branch  of  a  juniper  tree,  peeled,  and  across 
the  tines  is  secured  by  lashing  a  strengthening  rod  of  wood. 

For  picking  the  fruit  of  the  prickly  pear,  wooden  tweezers,  natchoj 
are  used  (pi.  19,  figs.  2,  3).  The  fruit  is  picked  with  the  tweezers 
and  rolled  in  sand  until  the  spines  are  removed.  The  Navaho,  Zuni, 
Pima,  Papago,  and  other  southwestern  tribes  use  similar  implements. 

A  great  number  of  varieties  of  beans^are  grown  by  the  Hopi  and 
th/oae  form  a  substantial  addition  to  their  fare.  They  are  named 
paia  moshrij  red  beans,  (watch  mozhri^  speckled  beans,  etc.,  from 
their  color  or  markings.  Success  also  sometimes  att^ids  the  plant- 
ing of  peas.  Squashes,  gourds,  pumpkins,  melons,  and  onions  are 
raised.  As  in  Mexico,  the  flowers  of  the  squash  are  much  appre- 
ciated as  a  dainty  food. 

Of  cultivated  fruits,  the  Hopi  have  only  jasaches  which  were  in- 
troduced among  the  Pueblos  several  centuries  ago  by  the  Spaniards. 
The  trees  are  planted  on  sand  slopes  below  the  pueblos  and  as  there 
are  no  peach  diseases  or  insect  enemies  in  the  region,  they  flourish 
to  a  considerable  age.  At  this  elevation,  however  (6,500  feet),  frosts 
render  the  crop  precarious.  The  Hopi  are  extravagantly  fond  of 
the  fruit  and  a  good  yield  is  a  matter  of  great  rejoicing.  The  ber- 
ries of  the  rhus  and  prickly  pears  furnish  the  only  native  fruits  in 
the  immediate  environment  of  the  Hopi. 


^CollinB,  O.  N.,  A  dronght-reBlstlng  adaptaUon  In  seedUngs  of  Hopi  malee,  Jonrn. 
Agricultural  research,  Washington,  D.  C,  vol.  1,  No.  4,  Jan.  10,  1014. 
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DOMESTICATION. 

At  the  time  of  the  arrival  of  the  Spaniards  the  Hopi  had  two 
^domestic  animals,  the  dog  and  the  turkey.  The  dog  appears  to  have 
been  a  short-legged  species/  resembling  a  dachshund.  The  name 
given  this  animal  isjusim^  which  also  means  pet  or  attendant  animal 
of  the  world  quarter  beings.  Bones  of  the  dog  are  not  infrequently 
dug  up.  The  skull  of  a  dog  was  excavated  from  a  grave  at  Chavez 
Pass,  Arizona,'  the  specimen  being  polished,  as  though  from  use  as 
a  fetish  or  object  of  special  care. 

The  turkey  is  the  only  bird  that  was  domesticated  by  the  American 
Indians  north  of  Mexico.  In  the  latter  country  the  turkey  was  a 
familiar  domestic  animal,  and  in  the  Pueblo  region  the  same  condi- 
tion of  affairs  seems  to  have  prevailed  since  early  times.  The  turkey 
is  mentioned  in  the  Zuiii  cosmogenic  legend,  and  its  tail-feather  mark- 
ings are  said  to  be  caused  by  the  slime  of  the  earlier  wet  world.  It 
is  a  sacred  bird,  probably  never  eaten  but  preserved  for  its  feathers, 
which  were  used  both  for  ceremonial  and  practical  purposes  in  pahos 
and  in  preparing  the  feather  cord  from  which  garments  were  con- 
structed.' 

The  Hopi  have  received  from  the  white  man  horses,  burros,  cattle, 
sheep,  goats,  pigs,  chickens,  and  cats.  It  is  difficult  to  say  in  what 
order  the  animals  came  into  the  possession  of  the  Hopi,  but  in  point 
of  usefulness  the  smaller  animals  are  first  (A  bell  of  horns  for 
grazing  animals  is  shown  in  pi.  22,  fig.  1.)  The  care  of  cattle  neces- 
sitates the  use  of  the  horse,  and  it  is  probable  that  the  Hopi  acquired 
these  animals  late  and  never  owned  them  in  number.  The  burro, 
however,  is  an  animal  suited  to  meager  environments,  and  has  become 
inseparable  from  the  Hopi  economy.  With  the  larger  animals  came 
mde  harness,  spurs,  whip,  hobbles,  the  lariat,  and  other  articles  con- 
nected with  them  (pi.  22,  fig.  4). 

In  the  humane  treatment  of  animals  the  Hopi  has  much  to  learn. 
Horses  are  often  overworked  and  starved,  and  the  goad  is  some- 
times cruelly  used  on  the  weak,  jaded  animals.  Burros  are  ^^  pun- 
ished ''  for  stealing,  the  penalty  being  the  loss  of  an  ear.  Some  old 
offenders  have  suffered  the  loss  of  both  ears.  The  Hopi  does  not 
appear  to  be  intentionally  cruel;  he  is  rather  childishly  careless  of 
the  rights  of  the  dumb  creatures  under  his  charge.  The  equipments 
rendered  necessary  by  the  introduction  of  the  horse  are  crude  com- 
pared with  those  of  the  Navaho,  and  reflect  the  scanty  resources  of 
the  Hopi  and  their  incomplete  utilization  of  the  horse,  again  losing 

*  Lucas,  F.  A.,  A  dog  of  tlie  ancient  Pueblos,  Science,  n.  s.,  yol.  6,  No.  118,  April  2, 
1897,  p.  648-^644. 

■Fewkes,  J.  W.,  Two  summers'  work  in  Pueblo  ruins,  22d  Ann.  Rept.  Bur.  Amer.  Btbn., 
p.  27, 

•  Hougb,  Bull.  87,  U.  8.  Nat  Mat.,  1914,  p.  71. 
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in  comparison  with  the  Navaho,  who  are  the  best  horsemen  in  the 
Southwest 

The  Hopi  depend  ahnost  entirely  upon  their  flocks  of  sheep  and 
goats  for  the  material  for  clothing  and  for  animal  food.  The  sheep 
apparently  do  not  differ  from  those  of  the  Navaho,  whose  flocks  are 
mostly  mongrel  interbred  animals  whose  fleece  is  coarse  and  full  of 
chaffy  useless  fibers  called  kemp  by  wool  graders.  The  fiber  is  very 
strong  and  serves  well  for  the  manufacture  of  coarse  stuffs.  Hopi 
sheep  are  herded  with  goats  whose  courage  and  aggressiveness  serve 
to  protect  the  weaker  sheep.  The  flocks  are  constantly  tended  by 
herders  while  grazing.  At  nightfall  they  are  driven  into  stone  cor- 
rals, located  on  the  wide  ledges  just  below  the  pueblo.  The  herders 
are  usually  women  and  children,  but  the  men  also  are  charged  with 
the  responsibility  when  the  numerous  ceremonials  do  not  require  their 
attention.  A  crook  is  used  in  herding  and  the  sheep  are  sheared  with 
the  iron  shears  of  commerce.  Sundry  piles  of  stone  set  up  in  various 
places  are  said  to  be  for  the  purpose 'of  guiding  the  herders  in  driv- 
ing their  charges,  probably  with  regard  to  the  boundaries  of  com- 
munal or  clan  lands. 

Chickens  are  kept  in  some  number  for  eggs,  which  are  sold  to  the 
white  people  when  the  latter  can  be  induced  to  buy.  Sometimes  a 
Goop  is  built  on  the  house  roof  for  the  chickens,  but  usually  they 
roost  in  the  rooms.  They  do  not  thrive,  principally  on  account  of  in- 
sect pests. 

Dogs  are  plentiful  in  the  Hopi  villages,  where  they  lie  around 
sleeping  in  the  shade  all  day.  Their  nocturnal  habits  appear  in  the 
excursions,  yelping  and  fighting,  in  which  they  engage  after  sun- 
down in  the  pueblos.  They  are  mongrels  of  little  use  except  as 
scavengers  and  for  hunting  rabbits.  Cats  are  very  scarce  and  die 
soon  under  the  severe  conditions  as  to  food  and  water  in  the  pueblos. 

DOMBSTIO  BOONOMY. 

The  Pueblos  are  better  provided  with  vessels  for  various  domestic 
use  than  any  other  tribes,  and  this  accords  with  their  great  advance- 
ment in  domestic  science.  With  apparently  small  advantages  to 
be  derived  from  an  environment  that  seems  to  offer  little  for  mate- 
rial needs,  the  Hopi  present  a  striking  example  of  resourcefulness,  r 
The  chief  necessity  in  this  arid  region  is  for  containers  adapted 
for  water,  salt,  seeds,  for  cooking  purposes,  and  other  multifarious 
uses;  arid  this  need  was  supplied  by  pottery,  which  even  at  the 
earliest  time  at  which  the  Hopi  are  known  to  investigators  was 
greatly  diversified  in  form,  texture,  and  ornamentation.  Plate  23 
shows:  Figure  1,  a  dipper;  figure  2,  a  salt  vessel;  figure  8,  a  condi- 
ment bowl;  figures  4  and  8,  bottle  forms  for  water;  figure  6,  spoon; 
figure  5,  a  water  vase;  and  figure  7,  a  food  bowL 
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Vessels  of  wood. — Vessels  of  wood  were  uncommon  and  were 
usually  procured  only  when  natural  shells  or  knots  suggested  the 
use  as  spoons  or  small  bowls.  The  cottonwood,  which  may  be  termed 
the  culture  tree  of  the  Hopi,  decayed  easily,  forming  hollow  cylin- 
ders which  were  adapted  with  not  much  work  to  the  shells  of  drums 
and  gave  this  tribe  their  only  idea  of  a  boat,  expressed  in  the  snake 
legend.  The  roots  of  this  tree  being  of  even  grain,  soft  and  easily 
worked,  were  the  favorite  material  for  feather  boxes  and  gaming 
cups.  (See  pis.  43,  48.)  Feather  boxes  for  holding  the  plumage 
necessary  for  pahos  and  the  decoration  of  religious  paraphernalia 
are  by  far  the  most  common  wooden  vessels 
employed  by  these  Indians.  (See  pi.  43,  figs. 
2,  3,  4;  and  fig.  4.) 

Vessels  of  skin,  etc. — Vessels  of  skin,  raw- 
hide, or  membrane  were  also  of  slight  value  in 
the  Hopi  domestic  economy,  and  those  now  or 
recently  found  in  the  villages  were  of  scrota 
of  the  domestic  goat,  made  by  distending  the 
membrane  with  sand,  leaving  to  dry,  and  fitting 
with  a  rim  of  bent  branch  of  rhus  over  which 
the  skin  was  turned  and  stitched  with  sinew. 
The  Hopi,  however,  knew  how  to  work  raw- 
hide into  masks,  decoys,  etc. 

Gourds. — The  light,  strong  rind  of  the  culti- 
vated gourd  marked  this  plant  for  a  ^Kidfijumg^ 
of  usefulness  among  the  Hopi.  Despite  the 
discovery  of  pottery  with  ite  attendant  econ- 
omies, the  gourd  continued  in  favor,  its  light- 
ness and  strength  being  valuable  qualities, 
while  its  use  was  not  superseded  by  basketry, 
which  brought  in  vessels  that  were  lighter  than 
pottery  and  nonbreakable. 

The  species  of  gourd  cultivated  by  the  Hopi 
ai-e  small,  and  the  imposing  gourd  vessels 
such  as  are  seen  about  the  Pima  houses  are  ab- 
sent from  the  Hopi  economics.  The  small  gourds,  however,  are  very 
useful  for  many  purposes,  and  the  shell,  which  is  more  available  and 
more  easily  worked  than  wood,  has  numerous  applications.  In  con- 
nection with  water  the  gourd  is  used  for  dippers  (pi.  24,  fig.  3,  pi.  22, 
fig.  2)  spring  bailers,  sacred  water  vessels  (pi.  24,  fig.  2)  and  canteens; 
for  household  use,  as  spoons,  cups,  and  dippers ;  as  tools,  for  pottery 
smoothers,  and  cups  for  paint ;  for  special  use,  as  seed  bottles  and  ves- 
sels (pi.  24,  figs.  1,  4,  5),  medicine  holders,  powder  horns,  etc.;  in 
music,  as  horns,  trumpets,  flutes,  bells,  and  rattles;  in  games,  as  pea 
shooters,  etc. ;  in  religious  paraphernalia,  as  parts  of  masks  such  as 
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noses,  horns,  flowers,  etc.,  the  mask  head  of  the  serpent  effigy,  also  for 
containing  sacred  honey  and  water,  and  as  pahoa;  in  art,  as  gourds 
decorated  with  symbolic  designs.  The  gourd  has  always  been  fertile 
in  suggestion  to  the  Hopi  and  to  the  tribes  of  man,  as  illustrated  by 
the  adaptations  for  masks  mentioned  above  and  for  the  forms  it  has 
impressed  upon  pottery  and  basketry. 

Cradles. — ^The  Hopi  cradle  is  of  two  types,  the  one  cpmmonly._used 
consisting  of  a  yoke  made  by  bending  a  sapling  of  green  wood  and 
weaving  across  it  wicker  work  of  rhus  stems  (pi.  25,  fig.  2).  A  bow 
also  of  wicker  is  adjusted  at  the  upper  end  of  the  cradle  to  protect 
the  face  of  the  infant.  A  carrying  cord  is  attached  to  the  limbs  of 
the  yoke  about  one-third  of  the  length  of  the  cradle  below  the  head. 
An  orifice  is  left  in  the  wicker  work  of  the  cradle  at  the  proper  place 
for  adjusting  an  absorbent  mass  of  frayed  cedar  bark  under  the  in- 
fant. The  baby  is  folded  -in  a  blanket,  laid  on  the  cradle  and  secured 
to  it  by  means  of  a  woven  belt  or  band  of  cloth  wound  continuously 
around  the  cradle  and  infant.  The  cradle  described  above  is  peculiar 
to  the  East  Mesa  and  Oraibi.  The  other  ^e  of  cradle  consists  of  a 
thin  board  with  rounded  ends  and  has  a  collapsible  bow  made  of 
three  withes  held  in  position  by  cords  (pi.  25,  fig.  1).  The  margin 
of  the  plank  has  holes  burnt  or  bored  through  it  in  which  cord  loops 
are  fastened.  The  band  for  securing  the  infant  on  the  cradle  is  rove 
through  these  loops.  This  type  of  cradle  is  peculiar  to  the  Middle 
Mesa.  It  is  more  difficult  to  make  than  the  wicker  cradle,  since  the 
working  out  of  a  board  by  primitive  methods  presents  an  almost 
insuperable  obstacle.  In  recent  years  boards  from  packing  boxes  have 
been  utilized  for  cradles.  The  old  cradles  have  been  preserved  for 
generations  and  are  worn  thin  and  smooth  from  long  use.  Especially 
is  the  wear  noticeable  where  the  head  of  the  infant  comes  in  contact 
with  the  board.  The  cradle  of  the  Hopi  appears  to  be  a  survival  from 
a  former  environment  which  entailed  the  use  of  a  pack  cradle  whose 
necessity  4s  apparent  among  tribes  not  having  fixed  habitations.  The 
Hopi  now  use  the  cradle  merely  as  a  bed  for  the  infant  during  its 
period  of  sleep,  the  secondary  explanation  being  that  lashing  in  the 
confines  of  the  cradle  will  make  the  child  grow  straight,  and  with 
this  object  in  view  especial  attention  is  given  to  a  boy.  The  effect  of 
the  hard  cradle  in  producing  deformation  of  the  skull  has  been  notice- 
able and  the  flattened  back  of  the  cranium  of  the  Hopi  and  most 
other  Pueblos  is  very  characteristic.  This  deformation  is  observed  in 
the  most  ancient  crania  recovered  from  the  graves  in  this  region. 

Fire-making  tools, — ^Like  many  other  tribes  of  the  world,  the  Hopi 

have  preserved  their  primitive  wood  friction  fire-making  implements 

for  the  purpose  of  religion.    The  abandonment  of  the  fire  sticks  in 

practical  use,  however,  is  recent,  and  all  Hopi  men  still  know  the 
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method.  The  apparatus  consists  of  a  spindle  and  the  tablet  of  wood 
upon  which  it  is  rotated,  kindling  of  rubbed  cedar  bark  and  a  roll 
of  cedar  bark  used  as  a  slow  match  (pi.  26,  figs.  1-3).  The  drill  and 
hearth  are  made  of  the  root  of  the  cottonwood,  a  material  of  peculiar 
excellence  for  the  purpose.  In  the  New  Fire  Ceremony  the  lower 
piece  or  hearth  employed  is  made  of  sandstone,  a  custom  unique  in 
the  history  of  fire-making. 

COSTUME  AND  ADORNMENT. 

Man*8  costume. — ^There  is  evidence  that  formerly  when  skins  were 
more  plentiful  the  Hopi  men  sometimes  wore  shirt  coats  of  tanned 


Fio.  5.— a,  Buckskin  shibt  of  archaic  style,    b,  detail  or  seams. 

deecskin  of  the  general  type  prevailing  in  America  (fig.  5).  This  is 
true  also  of  the  Zuiii  and  Kio  Grande  Pueblos  and  some  specimens 
of  this  costume,  which  seems  to  have  come  in  from  the  Plains,  have 
survived.  As  a  rule,  however,  the  costume  of  the  Pueblos  is  aflBliated 
with  that  of  Mexico  and  is  thus  characterized  by  the  use  of  weaving 
to  a  greater  extent  than  among  any  other  North  American  tribes. 
Men  formerly  wore  leggins  of  tanned  skin,  but  these  were  also  prob- 
ably adopted  from  outside  sources.  The  typical  body  garment  of  the 
Hopi  man  in  historic  times  was  a  length  of  dark  blue  or  black  woolen 
cloth  with  an  opening  made  in  the  middle  for  drawing  over  the  head, 
equal  lengths  of  the  garment  hanging  over  the  back  and  front  like 
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the  Mexican  poncho  (fig.  6).  This  early  form  with  the  addition 
of  sleeves  was  sewed  partly  down  either  side,  leaving  openings  under 
the  armpits  and  slits  in  the  skirts  (fig.  7).  The  sleeves  were  loose  and 
short  This  shirt-coat,  which  is  shown  complete  in  figure  8,  had 
little  ornament,  but  modernly  bits  of  ribbon  and  stitchings  of  red 
and  green  worsted  have  been  affected.  No  undergarment  except  a 
loin  cloth  was  worn  (fig.  9).  This  feature  of  dress  is  well  nigh  uni- 
versal and  may  be  considered  among  the  most  primitive.  The  cere- 
monial costume  gives  a  good  indication  of  the  archaic  dress.  This 
consists  of  a  width  of  cloth  finished  on  the  edges,  wrapped -sarong 
fashion  around  the  waist  and  held  by  a* 
belt  (fig.  10).  TJie  leather  belt  was  prob- 
ably not  worn  in  ancient  times  and  not 
generally  in  modern  times,  those  found 
among  the  Hopi  being  adopted  from  the 
Navaho.  These  costly  leather  belts,  heav- 
ily adorned  with  large  pierced  and  chased 
silver  plaques,  are  worn  by  young  men 
who  wish  to  be  leaders  of  fashion. 
Woven  belts  and  garters  for  holding  the 
leggings  are  ancient  (fig.  11). 

It  is  difficult  to  ascertain  whether  the 
leg^ng  was  anciently  used.  The  pre- 
sumption, however,  is  that  it  came  into 
use  at  the  time  when  the  moccasin  re- 
placed the  sandal.  The  legging  was  a 
square  of  tanned  deerskin  folded  once 
around  the  calf  of  the  leg  and  tied  with 
a  thong  or  woven  garter  (fig.  12  c^b),  A 
more  ornamental  legging  with  pairs  of 
tying  cords  and  fringe  (fig.  13)  is  a  com- 
panion piece  with  the  "old  style"  shirt 
(fig.  5).  Another  more  pronounced  in 
art,  folded  on  th^  leg  and  tied  with  the 
garter,  is  shown  in  figure  14.  Knit  leggings  are  sometimes  worn  by 
old  men  and  women. 

Moccasins  are  worn  by  all  Hopi  men.  Though  their  form  is  char- 
acteristic and  not  to  be  confounded  with  those  made  by  any  other 
tribe,  it  is  a  fact  borne  out  by  archaeological  evidence  that  the  Hopi 
and  other  Pueblo  tribes  anciently  were  sandal-wearing  peoples  and 
it  must  be  concluded  that  the  leather  moccasin  was  acquired  from 
the  non-Pueblo  tribes.  Peculiarities  in  the  manufacture  of  the  Hopi 
moccasin,  especially  the  sole  bent  up  around  the  sides  of  the  foot, 
seem  to  point  to  the  Navaho  and  Apache  as  the  tribes  responsible 
for  the  change  in  f ootwear,  and  this  change  probably  took  place  after 


Fig. 
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the  introduction  of  cattle.  The  man's  moccasm  (fig.  15)  is  well  made 
and  serviceable.  It  is  composed  of  (a)  the  sole  made 
of  rawhide  from  the  back  of  the  cowskin;  (b)  the  vamp, 
and  (c)  the  tongue.  At  present  the  Hopi  use  silver  but- 
tons for  fastening  the  flap,  like  the  Navaho,  instead  of 
tying  thongs.  The  boys'  moccasin  (fig.  16)  sometimes 
has  an  extended  vamp  in  two  parts  sewed  together,  going 
around  the  foot  as  an  anklet. 

The  blanket  also  enters  somewhat  into  Hopi  costume 
as  an  emergency  or  temporary  wrap  for  a  naked  priest 
going  through  the  wintry  air  to  the  Kiva,  or  by  the 
softer  men  of  modem  day&  The  blanket  is  generally^ 
put  to  more  practical  use  for  carrying  a  canteen  or  sup- 
plies on  tiie  back  or  as  bedding. 

Smaller  adjuncts  of  clothing,  as  pouches,  etc.,  were 
rarely  used  by  the  Hopi,  except  in  ceremonies  for  sacred 
meal  (see  fig.  46). 

Among  the  Hopi  men,  not  so  frequently  as  among  the 
other  Pueblos,  the  hair  is  tied  in  a  knot  at  the  back  of  the 
head  with  a  narrow  woven  tape.  The  Hopi  have  adopted 
this  style  exclusively  since  the  "  hair-cutting  order  ".went 
into,  effect.  Anciently  the  hair  cord  was  probably  of 
twisted  or  braided  cotton  or  other  fiber  like  the  Navaho 
tso8  he  flotl  early  adopted  by  this  tribe  from  the  Pueblos. 
Garters  for  securing  the  tops  of  the  leggings  are  worn  by 
Hopi  men  and  this  custom  is  common  among  all  the 
Pueblos,  but  there  is  no  evidence  of  its  antiquity.  Orna- 
ments worn  by  men  consist  of  beads  of  worked  shell  and  ^<»-  9.-m:ah'8 
stone  nnade  into  a  necklace.  The  beads,  which  are  disks,  "*™  *^'^*™' 
are  strung  uniformly  into  a  strand  of  a  certain  length  or  are  spaced 


i 


I  "III 


Fio.  10.— «.   Man's  cb&emonial  kilt,   h,  method  or  wiabino. 

at  intervals  with  oval  pieces  of  shell  or  turquoise  (pi.  27,  fig.  1 ) .    Sev- 
eral of  these  strands  are  bunched  and  bound  together  for  a  short 
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space,  forming  a  necklace  which  is  put  on  over  the  head.  The 
importance  and  value  of  these  necklaces  to  the  Hopi  is  very  great, 
because  of  the  religious  significance  of  the  beads  and 
their  pecuniary  worth.  The  standard  value  is  about 
two  dollars  a  string,  depending  on  the  character  of  the 
beads  and  the  amount  of  turquoise.  The  Hopi  do  not 
make  beads,  but  obtain  them  in  trade  from  the  Zuiii  or 
Rio  Grande  tribes.  Beads  are  the  most  ancient  recog- 
nizable feature  of  Pueblo  costume  and  are  found  prac- 
tically of  the  same  form  and  materials  in  prehistoric 
ruins.  Ornaments  of  metal,  as  earrings,  finger  rings, 
.  etc.,  are  of  modem  introduction  among  the  Hopi,  who 
were  unacquainted  with  metallic  minerals  before  the 
arrival  of  the  Spanish.  Hopi  men  formerly  wore  on  the 
left  wrist  a  band  of  leather  to  take  the  rebound  of  the 
bowstring,  but  this  part  of  costume  has  not  survived 
for  personal  use,  though  it  is  still  in  ceremonial  use. 

The  parts  of  man's  costume  here  described  may  be 
regarded  as  typical  of  a  completely  dressed  Hopi,  but 
only  on  rarest  occasions  has  any  one  seen  the  complete 
Usually  the  season,  avocation,  wealth,  age,  or  whim  of 


FlQ.  11.— WOV»K 
OABTKB. 


assemblage. 

the  individual  fixes  the  matter  whether  he  shall  wear  all,  a  pact,  or 


^  6 

FlO.  12.— a,  OUTLINB  or  MAN'S  LSOOINO;  b,  LEOOINO  COMFLXTS. 

next  to  none  of  the  tribal  costume.    As  in  civilization,  the  most 
lavishly  dressed  man  has  nothing  else  to  do. 
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Married  waman?8  costume. — ^The  chief  garment  of  the  married 
woman  is  of  dark  brown  and  blue  blanket  stuff  woven  in  one  piece 
for  her  by  the  mEHJS^Si!^^^  It  is  wide  enough  to  reach  from  the 
shoulder  to  the  middle  of  the  lower  leg,  though  worn  shorter  when 


,wM^ 


■*.*' •'.-f.'^c  •■..:' .'•'•^ 


"fT-n-^^y 


FlO.  13.-4,  OVTLINB  OF  nUNOBD  LBOQINO;  6,  LKOOINO  OOMPLBTI. 

moccasins  and  wrap-leggins  form  a  part  of  the  costume.  The  mak- 
ing of  one  of  these  blankets  into  a  dress  is  simplicity  itself,  only  re- 
quiring the  two  ends  to  be  brought  together  and  sewed  (fig.  17),  the 
result  being  a  bag  open  above  and  below,  the  seam  on  the  left  side. 
The  upper  edges  are  now  stitched  together  for  a  short  distance  over 

the  right  shoulder,  an 
opening  being  left  there 
for  the  right  arm.  It  is 
now  ready  to  be  drawn  on 
over  the  head,  and  when 
it  is  in  place  it  will  be 
seen  that  the  left  arm  and 
shoulder  are  free  (fig.  18). 
The  dress  is  sometimes  or- 
namented with  embroidery 
and  stitching  of  colored 
yarna  The  weaving  of 
this  dress  is  interesting 
and  is  described  on  page 
254.  Sometimes  the  blanket,  pusaZa^  is  not  made  into  a  dress, 
but  is  used  to  enwrap  the  baby  or  for  other  household  purposes. 
It  is  the  completed  fabric  in  demand  among  the  Pueblos,  wUh 
whom  it  was  exchanged  for  beads  and  other  commodities.     The 
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pusala 
PueUo 


is  of  standard  size,  measures  50  by  60  inches,  and  as  all 
wear  the  same  style  of  dress,  it  is  available  for  clothing  in 

any  part  of  the  Pueblo  region. 
The  serviceable  quality  of  the 
Hopi  pusala  is  excellent  and 
well  known  to  the  Pueblo  In- 
dians. A  wide,  long  belt,  woven 
by  Hopi  women  or  purchased 
\  from  the  Navaho,  girds  the  dress 
at  the  waist  (fig.  19).  This  belt 
is  given  many  turns  around  the 
body,  and  the  end  tucked  under, 


Fw.  15.— ICAiv's  MOCCASIN,  a,  sols;  6,  tamf;  c,  tonoux.  .  Fio. !«,— o,  Boys'  moccasin  with  6,  anklbt  vamf . 

the  long  fringe  hanging  down  on  the  left  side  (see  fig.  18 )« 
Unmarried  woman. — ^The  costume  of  the  unmarried  woman  is  like 


Fio.  17.— Woman's  blanket  drkss. 


Fig.  18.— If odi  of  weabino  wom.     fio.  i«.— Woman's 

AN'B  BLANKET  DRESS.  WOVEN  BELT. 


that  of  the  married  woman  except  that  earrings  consisting  of  little 
wooden  tablets  overlaid  on  one  side  with  a  mosaic  of  turquoise  are 
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worn  (pi.  27,  fig.  2).  The  dressing  of  the  hair  in  wliorls  is  character- 
istic of  the  maidens.  The  method  of  hair  dressing  is  as  follows:  The . 
hair  is  carefully  brushed  with  a  bundle  of  grass  stems  (pi.  28,  fig.  1), 
parted  in  the  middle  and  divided  into  two  locks,  each  wound  over  a 
wooden  bow  (pi.  28,  figs.  2,  3)  of  size  determined  by  the  length  of 
the  hair.  The  mass  of  hair  on  the  bow  is  pressed  together  at  the 
middle  and  wound  with  hair  cord  (pi.  28,  fig.  4),  which  is  passed  at 
each  turn  also  around  the  lock  of  hair  next  the  head  in  figure  eight 
winding.  When  the  winding  is  completed,  the  bow  is  removed  and 
the  hair  adjusted  into  a  circular  shape.  Previously  the  hair  whorls 
were  held  in  shape  with  a  light  structure  of  cpm  husk  covered  with 
hair  combings.  These  forms  were  six  inches  in  diameter  divided  into 
two  sections  (fig.  20,  a,  &)  the  division  facilitating  the  tieing  of  the 
hair  (fig.  20  c).  This  coiffure  is  said  to  represent  the  squash  flower 
and  to  be  significant  of  fertility  as  well  as  to  indicate  tliat  the  girl 
is  of  marriageable  age. 


a  c 

Fio.  20.— a,  6.  Archaic  hair  roBMS  or  oobn  husk.   c.  majdkn's  haib  whoblb. 

Children. — Little  attention  is  given  to  the  clothing  of  children,  but 
such  garments  as  they  possess  are  modeled  after  those  of  their  par- 
ents, being  usually  cut  from  cast-off  apparel  of  adults. 

Married  women. — In  full  dress  the  Hopi  women  wear  a  camisa 
with  sleeves.  This  garment  is  at  present  made  of  calico,  resembles 
the  Mexican  huipil^  but  it  is  not  possible  to  say  that  it  is  traceable 
from  ancient  times.  The  probability  is  that  it  was  adopted  not  many 
years  ago. 

The  shoulder  blanket  is  the  most  striking  article  of  Hopi  women's 
dress.  The  colors  are  red,  white,  and  blue,  the  body  of  the  blanket 
being  white  with  wide  border  of  red  and  blue.  The  material  is 
cotton  and  wool  and  the  weaving  is  diversified  and  excellent.  The 
blanket  measures  36  by  48  inches  and  is  worn  over  the  shoulders 
somewhat  like  a  shawl.    It  is  not  customarily  found  in  ordinary 
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use,  but  is  worn  in  full  dress  and  in  ceremonies  (fig.  21a,  &,  c).    Un- 
^  married  girls,  however,  wear  it  when  out  walking,  and  matrons  don 

it  on  gala  occasions  or  during 
ceremonies.  Within  the  last  15^ 
years  Hopi  women  have  begun  to 
wear  a  length  of  gay  cotton  print 
in  the  manner  of  the  Mexican 
rebosa  or  the  Spanish  mantilla.  It 
is  like  these  also,  a  versatile  gar- 
ment as  to  the  methods  of  wearing 
it,  and  adds  a  bit  of  style  to  the 
rather  primly  clad  and  demure 
maidens  and  young  matrona  The 
blanket  worn  as  part  of  the  mar- 
riage ceremony,  and  which  becomes 
the  woman's  choicest  possession,  is 
wnvAn  n-f  wli](^  ff^ptti^^  It  is  carc- 
fully  woven,  so  as  to  be  a  perfect 
example  of  the  weaver's  skill  (fig. 
22a).  It  measures  48  by  58  inches, 
is  quite  heavy,  the  weaving  being 
like  canvas,  and  requires  the  tieing 

Fio.  2i.-«,  6,  Method  of  weamno  the  shoulder  gtrinffs  observed  on  the  upper  edge. 

BLANKET.     C,  SHOULDER  BLAinCET.  mt  /  ? 

The  comers  are  sometmies  rem- 
f orced  with  yellow  yam.  It  is  rolled  in  a  reed  mat  (fig.  226 ) .  After  the 
marriage  ceremony  the  blanket  is  heavily  embroidered  with  worsteds 


Fio.  23.— a.  White  cotton  wedding  blanket,   b,  wedding  blanket  rolled  in  bed  mat. 

in  pleasing  color  and  designs  and  heavy  tassels  are  fastened  to  the 
corners.    The  Hopi  married  woman's  hair  is  parted  with  a  straight 
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part  and  gathered  into  two  locks  over  the  ears.  Each  lock  is  wound 
over  the  first  finger  and  the  end  drawn  through  as  the  finger  is  with- 
drawn (fig.  23).  The  end  of  the  lock  is  looped  up  and  caught  in  the 
winding  (fig.  24).  There  is  thus  found  a  loose  knot  which  is  wound 
over  and  over  with  hair  cord,  the  result  being  a  spindle  swelling  at 


Yro.  23.— Mbthod  or  TiEiNO 

WOMAN'S  HAIB,  flBST  8TAOB. 


Fio.  24.— Method  or  Tusmo 

WOMAN'S     HAIR,     SECOND 


Fio.  25.— Method  or  tieino  wom- 
an's HAIR,  complete. 


the  middle  of  the  lock  (fig.  25).  In  connection  with  care  of  the  hair 
a  device  of  thin  slips  of  hardwood  is  used  for  crushing  lice  (fig.  26). 
Navaho  silver  bracelets  are  sometimes  worn  and  rarely  earrings. 
Necklaces  like  those  of  the  men  are  worn.     Formerly  necklaces  of 

juniper  berries  and  other  wild  fruits  and 
seeds  were  worn  by  women  (pi.  27,  fig.  3). 
_Hq£l  w;oixifin-  xustomarilyi  ^a)_  barefoot,  but 
it  is  probable  that  the  cumbrous  moccasin 
with  wrap-leggins  was  formerly  more  in 
use  than  at  present,  when  deerskin  is  scarce 
and  expensive,  beyond  the  means  of  the 
poor  and  frugal  Hopi.  The  woman's  moc- 
casin (fig.  27a,  bj  c^  dj  e)  is  small,  stylish, 
and  has  the  sole  turned  higher  around  the 
sides  of  the  foot  than  the  man's  moc- 
casin. To  the  edge  of  the  upturned 
sole  is  sewed  a  whole  white  tanned  deer- 
skin, which  is  wrapped  in  folds  around 
the  calf  of  the  leg  and  ties  at  the  knee, 
^ving  the  limbs  a  most  elephantine  appearance.  Moccasins  of 
this  style  are  required  in  the  trousseau  of  a  bride,  and  it  is  probable 
that  they  will  be  made  to  last  her  lifetime,  since  she,  like  her  sisters, 
will  prefer  to  go  barefoot.  Baby's  moccasins  are  made  of  fur  (pi.  29,  i 
fig.  2)  and  small  children  wear  a  replica  of  their  elder's  moccasin  (pK 
29,  fig.  1,  boy's  moccasins;  fig.  3,  small  girl's  moccasin  leggms). 
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'  A  curious  and  rare  article  of  costume  is  an  eye  shade,  which  is 
made  of  a  circular  frame  of  rods  (fig.j28&)  to  fit  around  the  head 
and  a  bowed  fi'ame  attached,  covered  with  skin  to  form  a  visor 
(fig.  28a). 

WEAVING. 

The  summer  climate  of  the  elevated  region  inhabited  by  the  Hopi 
is  that  of  Maine,  but  the  winter  temperature,  while  not  so  low  is 

nevertheless  cold  enough  to  necessi- 
tate substantial  woolen  clothing. 
For  centuries  the  Hopi  have  beea 
famed  as  weavers  of  ex^filient-Mue- 
cloth  which  was  traded  for  by  many- 
tribes  living  far  or  near  in  the 
Pueblo  region.  The  Hopi  did  not 
weave  cloth  in  a  commercial  sense;: 
the  products  of  their  looms  were 
mostly  finished  "  blankets  "  of  estab- 
tablished  measurement  (50  by  60 
inches),  which  without  cutting  or 
alteration  would  make  a  woman's 
dress  or  smaller  "  blankets  "  for  chil- 
dren (see  Costume,  p.  247).  .The 
true  blanket  or  scrape^  like  those  for 
whose  manufacture  the  Navaho  are 
celebrated,  was  so  rarely  made  by 
the  Hopi  that  it  can  scarcely  be  con- 
sidered in  describing  their  textile  in- 
dustry. Narrower  widths  of  woolen 
stuff  than  that  of  the  woman's  dress 
were  made  for  men's  garments.  Spe- 
cial weavings  of  cotton,  or  of  cotton 
and  wool,  as  the  wedding  blanket 
and  the  girls'  shoulder  wrap,  etc.^ 
were  of  ceremonial  character  and  are 
treated  under  separate  headings. 

Materials,  —  The  •  earliest  fabric 
of  the  Hopi  referred  to  by  white 
men  was  made  of  cotton  and  this  textile  material  is  found  in  the- 
ancient  sites  of  the  Pueblo  region.  Cotton  and  shredded  yucca  fiber 
were  the  ancient  vegetable  fabric  materials.  The  use  of  cotton  has 
survived  the  introduction  of  wool,  being  prescribed  for  textiles  used 
in  ceremonials,  the  largest  work  being  the  wedding  blanket  (see  also 
Hair  cord,  p.  261).  Cotton  was  prepared  by  whipping  the  fiber- 
enveloped  seeds  with  a  bundle  of  pliant  rods  (fig.  29)  on  a  bed  of 
sand,  the  process  being  shown  in  figure  80.  This  primitive  gin 
removes  the  seeds  and  leaves  the  cotton  in  a  fluffy  mas^  which  is 
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made  into  rolls  by  hand.    Bowing  cotton  after  the  Asiatic  method 

appears  to  have  been  unknown  in  America. 
The  excellent  quality  of 

the   Hopi   blanket   is   due 

to  the  strong  fiber  of  the 

wool  of  their  native  sheep 

«nd  to  the  conscientious 
I  work  in  pre- 
I  paring  the  yarn. 
The  washed 
wool  is  dyed 
I  with  indigo,  a 
material  that 
has  from  time 
i  m  m  emorial 
been  an  article 
of  commerce  in 
the  Southwest, 
where  it  was  in- 
troduced by  the 
Spanish.  The 
wool,     which 

was  formerly  whipped  like  cotton,  is  now  carded  with  the 
toothed  appliance  which  was  no  doubt  introduced  on  the 
transfer  of  the  present  weaving  art  to  the  Pueblos  some  time 
after  the  Spanish-Mexican  invasion,  formed  into  rolls  and 
spun  on  the  simple  spindle,  which  consists  of  a  rod  about 
the  length  and  ^e  of  an  arrowshaft  weighted  with  a  per- 
forated disk  of  wood,  horn,  or  earthenware  (pi.  80,  figs. 
4,  5,  6).  After  spinning  the  yam  is  stretched  and 
smoothed  by  taking  one  turn  over  a  polished  corncob  and 
drawing  the  corncob  along,  care  being  taken  to  regulate 
the  tension,  and 
finally  the  loose 
fibers  are  re- 
moved by  singe- 
ing and  the  fin- 
ished yam  laid 
up  in  hanks. 
Laying    up    the   warp, — 

Since   the   fabric   is   to   be 

woven    to    the    edges    and 

finished  there  without  sel- 
vage or  loose  ends,  the  warp  is  measured  back  and  forward  continu* 

ously  between  two  rods  fastened  by  means  of  pegs  in  the  floor  at  a 
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proper  distance  apart,  and  the  warp  yam  given  a  regular  spacing 
with  a  winding  of  cord  which  passes  tlirough  the  loop  and  over  the 
rod,  taking  in  the  next  loop,  and  so  forth.  The  warp  ends  are  thus 
in  a  line  on  the  periphery  of  the  rods.  The  lower  rod  is  tied  to  the 
floor  or  cloth  beam,  and  the  upper  rod  is  tied  at  the  ends  to  another 
roH  which  receives  the  lacing  of  cord  which  goes  over  this  rod  and 
the  supporting  beam  (pi.  31). 

Setting  up  of  the  loam. — ^The  warp,  with  its  rods  forming  a  frame^ 
is  then  stretched  between  two  beams,  the  upper  attached  to  pegs  in 
the  kiva  wall  and  the  lower  secured  by  plaited  wool  rope  to  sockets 
bored  in  a  plank  set  in  the  floor,  which  takes  the  place  of  the  sockets 
made  in  the  stone  slabs  of  the  floor  according  to  ancient  practice. 
The  warp  frame  is  secured  to  the  beams  by  a  spiral  winding  cord 
and  IS  not  applied  as  among  the  Navaho,  who  run  the  cord  under  the 
beam  along  the  edge  of  the  warp.  The  warp  is  kept  taut  by  cords 
which  lash  the  upper  loom  beam  to  the  wall  pegs  and  may  be  ad- 
justed if  the  web  becomes  slack.  One  man  can  set  up  the  warp,  but 
the  services  of  two  are  preferable.  The  loom  is  then  suspended  in  a 
vertical  position  and  the  weaving  begins  at  the  lower  border. 

The  heddles  are  then  applied  either  for  plain,  checked,  or  diaper 
weaving,  as  required,  all  three  of  these  methods  being  sometimes  used 
on  the  same  piece  of  work.  The  dress  blanket  is  usually  begun  with 
three  diaper  heddles  and  with  them  is  woven  a  broad  band  of  basket 
pattern,  or  "birdseye"  in  blue.*  The  warp  is  then  reversed  in  the 
loom  frame  and  a  similar  band  is  woven  at  the  other  end  of  the 
. .  blanket  and  the  termination  of  each  of  these  weavings  is  finished  with 
a  cording.  The  body  of  the  blanket  of  dark  brown  wool  is  then  put 
in  with  two  heddles  set  for  plain  weaving.  The  finishing  off  of  ttiis 
portion  of  the  blanket  is  very  difficult  and  is  effected  by  means  of 
slender  rods  which  open  the  sheds.  The  weaver  beats  the  weft  home 
with  a  wooden  sword  or  batten,  small  in  case  of  the  belt  loom  and 
large  in  case  of  the  blanket  loom  (pi.  30,  figs.  1,  2,  3).  This  is  also 
effected  at  certain  points  when  necessary  with  a  weft  comb,  which 
consists  of  a  strip  of  wood  having  teeth  cut  at  one  end.  At  the  finish 
a  slender  bone  awl  is  used  for  pressing  the  weft  home.  The  large 
batten  is  used  to  spring  or  hold  open  a  shed,  as  the  heddles  are  only 
actuated  by  hand,  the  Pueblo  looms  being  vertical,  and  on  account  of 
this  position  none  of  them  have  the  simple  but  important  device  for 
moving  the  heddles  by  foot  power,  which  is  practicable  on  the  hor- 
izontal webs  of  the  Old  World.  The  horizontal  loom,  however,  was 
used  in  ancient  Mexico,^  but  was  of  great  simplicity.  A  primitive 
shuttle  (fig.  31),  consisting  of  a  stick  on  which  yam  is  wound  to  and 
fro,  is  employed. 

^  Dr.  Washington  Matthews,  U.  8.  A.,  Nayaho  Weavers,  8d  Ann.  Rept.  Bar.  Amer.  Ethnol^ 
1881,  p.  891. 
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\  Several  very  old  blanket  weaving  tools  are  in  the  Museum  col- 
lection, and  considerable  difficulty  has  been  experienced  in  definitely 
ascertaining  their  use,  especially  since  these  tools  are  archaic  to  the 
present  weavers.  Figure  32  is  the  oldest  and  best  specimen  of 
I  browned  oak  polished  by  long  use  and  carved  back  and 
front  with  patterns.  It  was  collected  by  Mrs.  M.  C. 
Stevenson,  who  was  told  that  the  notches  on  the 
handle  of  the  tur  i  kohu^  as  it  is  called,  recorded 
the  number  of  blankets  the  weaver  had  made,  and 
the  notches  on  the  blade  the  number  of  -days  to 
be  consumed  in  making  a  blanket,  thus  indicating 
an  interesting  record  or  tally  stick.  The  terraced 
end  set  with  sharp  iron  point  probably  served  to 
push  in  certain  threads  of  the  warp  to  form  a 
special  shed  for  diaper  weave.  Figure  33  is  also  of 
oak  with  two  spurs  formed  in  the  end.  These 
probably  served  as  a  comb  for  pressing  down  por- 
tions of  the  weft     Figure  34,  of  oak,  resembles  the 
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Fio.  Zl.—a,  Blanket  weayino  tool,   ft,  back  view. 


PiQ,  81.— Shuttle  of 
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stretching  pins  used  by  the  embroidery  of  blankets  (fig.  38). 

specimen  has  also  tally  notches  on  the  side. 
\    Belt  weaving. — ^The  greatest  play  of  fancy  in  the  Hopi  textile 

art  is  in  the  weaving  of  belts.    Apparently  tapes,  belts,  and  other 

narrow  weavings  have  a  long  history  and  preserve  to  some  extent 

the  primitive  art 
in  tools,  methods, 
and  designs. 
Wider  fabrics  are 
the  product  of 
civilization  and 
have  not  the  long 
lineage  of  design 

FIG.  33.-<.,  OAK  BLANKET  WEAVIKO  TOOL.     ft.  BIDE  VIEW.  ^^^^      j^     ^^broken 

in  the  narrow  fabrics.  The  handicraft  that  could  produce  small 
and  greatly  varied  patterns  with  a  few  warp  threads  was  not 
perpetuated  in  the  fabrics  requiring  numerous  warp  threads.  An 
examination  of  the  hand  woven  tapes  and  belts  of  Europe,  Asia,^ 
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and  North  Africa  will  prove  a  revelation  in  design.  The  Hopi  an4 
other  Pueblo  belts  take  their  place  in  this  most  interesting  series 
that  has  been  generally  overlooked  by  students  of  textile  manipu- 
lation and  design.  In  the  Pueblo  tribes  the  weaver's  art  antedates 
the  introduction  of  wool  and  dyed  yams  on  which  the  present  indus- 
try largely  rests. 

Hopi  belts  are  woven  on  a  small  loom  and  worked  in  all  respects 
like  the  blanket,  except  for  the  taking  out  of  threads  at  the  central 
warps  where  the  design  is  woven.  They  may  also  be  woven  with 
reed  heddles,  an  ancient  improvement  in  weaving  methods,  which 
renders  the  separation  of  the  warp  to  produce  the  sheds  much  easier 
than  by  the  cord  heddles,  the  latter  an  invention  presumably  more 
ancient  than  the  reed  heddles.  An  interesting  feature  of  belt  weav- 
ing is  that  the  operator's  body  forms  part  of  the  loom  illustrated 

by  a  figure  in  the  Zuiii  family 
group  in  the  Natural  History 
Building  of  the  United  States 
National  Museum. 

The  warp,  which  is  attached  to 
a  roller  of  wood  secured  to  a  sup- 
port, is  stretched  by  cords  which 
are  fastened  to  the  ends  of  a  yoke   yj^ 
Fio.  34.-STEETCHKE  AND  BEcoBD  DC  wEAviNo    passiug    ovcr    thc    wcaver's    bade 
BLANKETS.  ft^d  tlcd  to  thc  cloth  beam.     By 

movements  of  the  body,  the  weaver,  who  sits  on  the  ground  in 
front  of  her  work,  can  tighten  or  loosen  the  warp,  an  advantage 
in  making  the  sheds  for  the  passage  of  the  shuttle.  This  device 
is  in  world  wide  use  and  appears  to  be  connected  with  the  distribu- 
tion of  weaving  from  a  culture  center. 

The  tools  in  belt  weaving  are  the  same  as  those  employed  in  blanket 
weaving  but  smaller.  The  roller  or  cloth  beam  and  the  back  yoke, 
however,  are  not  parts  of  the  blanket  loom.  Instead  of  using  the 
back  yoke  of  the  Pueblos,  the  Navaho  stretch  the  belt  warp  in  the 
V-shape  opening  of  a  tree  fork,  which  forms  a  belt  loom  of  primitive 
aspect,  as  shown  in  one  of  the  groups  in  the  United  States  National 
Museum. 

The  warp  of  a  typical  belt  is  set  us  thus:  Two  pairs  of  white 
threads  for  edging;  12  red  and  12  green  on  both  edges  forming  plain- 
woven  red  and  green  bordering  bands;  60  red  yam  and  14  white 
cotton  threads,  forming  the  middle  pattern  section ;  and  then  warps 
of  red  and  green  as  above  to  the  other  edge,  which  is  bound  with 
two  pairs  of  white  threads.  Another  example  has  two  white  edging 
warps,  12  red,  6  black,  12  red,  20  white,  20  red  for  center  band;  and 
to  other  edge  12  red,  6  black,  12  red,  2  edging  warps.    In  the  pat- 
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'  tern  band  the  red  threads  are  worked  in  pairs,  the  white  always 
single.    The  weft  is  white  wool  yam  and  shows  very  little  in  the  pat-  ♦ 
tern  and  not  at  all  in  the  border  bands.    The  specimen  is  1}  inches 
wide  and  is  probably  Zuni. 

In  Hopi  belt  weaving  the  heddles  are  not  applied  for  patterns,  but 

^  continuously,  to  alternate  warp  threads  as  in  plain  weaving,  the  de* 
signs  being  formed  by  lifting  the  required  warp  yarns  by  hand  with 
a  small  wooden  blade  or  batten.  This  interesting  combination  of 
hand  and  machine  work  points  to  a  more  primitive  method  as  in 
the  Navaho,  Chilkat,  and  Salish  weavings. 

I  As  remarked,  the  belts  of  the  Hopi  and  Zuiii  exhibit  great  skill  in 
technic  and  ingenuity  in  pattern.  The  warp  and  weft  are  often  of 
the  same  yam,  giving  uniformity  of  texture,  but  usually  the  warp 
is  partly  of  yam  of  the  same  thickness  as  the  weft  yam  and  partly 
smaller.  This  arrangement  furnishes  a  fertile  field  for  the  play  of 
design.  The  warp  in  the  central  or  pattern  band  of  a  belt  is  generally 
of  small  white  yarn  and  another  color  of  larger  yam,  usually  red, 
the  former  working  out  white  pattern  grounds,  having  raised  figures 
in  red  warp,  the  latter  contrast  being  produced  by  the  difference  in 
dize  of  the  yams,  the  small  warp  being  worked  singly  and  the  larger 

*    in  pairs. 

Wedding  blanket  of  cotton. — ^The  Hopi  wedding  blanket,  following 
correct  custom,  should  be  of  plain  jghitfi^cotton  fabric,  resembling 
coarse  canvas  woven  in  the  hand  loom  (fig.  22).  During  the  year 
following  the  investiture  of  the  bride  with  the- wedding  blanket  it  is 
embroidered  on  the  upper  and  lower  borders  with  symbolic  patterns 
in  black,  green,  red,  and  rarely  yellow  yam,  and  on  each  comer  is 
fastened  a  large  tassel,  which' is  formed  on  a  grooved  flat  stick  about 
which  the  material  for  the  tassel  is  wound.  The  upper  comer  tassels 
are  usually  white  and  smaller  than  the  lower,  which  are  of  black  and 
red.  The  embroidered  band  on  the  upper  margin  of  the  blanket  is 
narrower  and  simpler  in  design  than  thafrof  the  lower,  whose  pattern 

)  represents  rainclouds,  rain,  squash  flowers,  and  butterflies,  applied  in 
a  very  pleasing  ensemble.  No  embroidered  wedding  blankets  antedate 
the  period  when  dyed  yams  could  be  procured  from  the  trader  and  all 
known  specimens  are  worked  with  worsteds,  but  many  were  collected 
before  aniline  colors  came  into  use.  As  to  the  character  of  the  wed- 
ding blanket  before  wool  was  introduced  there  is  no  information, 
though  following  the  method  employed  in  the  kilts  of  the  Snake 
society  the  garments  may  have  been  ornamented  with  painted  designs. 
It  is  probable,  however,  that  no  large  woven  blankets  were  made  in  ) 
ancient  times,  and  no  wide  fabrics  have  been  found  in  the  cliff  dwell- 
ings, the  widest  being  26  inches  from  Grand  Gulch,  Utah. 
8343— 19— Proc.N.M.vol.54 18 
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Weaving  of  kUts. — ^The  kilts  worn  by  Hopi  priests  in  ceremonies 
I  are  of  two  kinds,  plain  woven  doth,  which  is  made  nf  ona^rf^  nnttnn 
yam  strongly  fulled  and  resembling  canvas,  decorated  with  symbolic 
designs  in  red,  black,  and  white  paint  worn  by  the  Snake  and  Ante- 
lope fraternity;  and  the  other  of  similar  canvas  decorated  with 
woven  designs  in  bright  worsted,  worn  by  the  Flute  and  other  f  rater- 
nities.  These  are  woven  in  small  looms,  the  tools  and  procedure  be- 
ing the  same  as 
in  the  blanket 
loom  except  that 
in  the  second  va- 
riety the  heddles 
are  set  to  work 
in  the"  patterns 
in  colored  yams. 
Sometimes,  how- 
ever, the  designs 
are  worked  in 
by  embroidering 
after  the  piece  is 
finished  in  the 
loom.  The  up- 
per border  is 
corded  with 
black  yam.  The 
lower  edge  is 
finished  with  a 
braid  of  black 
wool  sewed  to 
the  margin. 
The  corners  are 
finished  with 
small  tassels. 
These  kilts  are 
20  inches  wide 
and     39|   inches 

Fio.  35.— Sash  loom  with  weavino  in  pbocess.    Wkft  comb  (to  right),      long, 

4  Weaving  of  sashes. — Sashes  wom  in  ceremonies  are  panels  of  plain 
weaving  of  cotton  or  wogl^^  decorated  at  the  end  with  designs  in  col- 
ored yarns  and  terminating  in  a  fringe.  They  are  woven  plain  for 
part  of  the  length  and  then  the  heddles  are  adjusted  to  work  in  the 
patterns  in  yams  (fig.  85).  Two  sections  or  panels  thus  made  are 
sewed  together  at  the  upper  end  with  a  roving  of  cord.  In  most 
specimens  in  the  Museum  the  warp  and  weft  are  yam  of  the  same 
size.    Where  the  decorated  weaving  begins  a  much  finer  weft  is  used. 
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The  effect  of  this  is  not  to  alter  materially  the  surface  of  the  cloth 
but  to  narrow  the  weaving  which  would  have  been  necessarily  much 
wider  on  the  addition  of  the  worsteds  used  in  decoration.  There  is 
also  an  advantage  in  narrowing  the  sash  at  the  end  with  the  effect 
of  making  it  more  graceful.  Specimen  Cat  No.  166318^  U.S.N.M., 
Hopi  Indians,  Arizona,  collected  by  James  Mooney,  has  a  small  warp 
and  a  thicker  weft  At  the  beginning  of  the  embroidery  the  weft 
and  warp  cords  are  made  of  equal  size.  This  again  produces  a  taper- 
ing form  and  distinctly  finer  cloth.  .  These  sashes  are  made  9  inches 
wide  and  44  inches  long  to  10^  inches  wide  and  48  inches  long. 

f  Braiding  the  sacred  white  sash. — ^A  typical  example  of  the  sacred 
sash  (Cat  No.  22953  U.S.N.M.,  collected  by  Maj.  J.  W.  Powell)  is 
composed  of  216  threads  of  whitfiUfifitJoB^ 
about  the  size  of  small  package  cord  braided 
into  a  band  8  inches  wide  and  61  inches  long 
to  the  termination  of  the  solid  braiding 
(fig.  36).  The  work  is  started  midway  of 
the  cords  where  a  twining  is  applied  tempo- 
rarily and  proceeds  toward  either  end,  where 
the  cords  are  divided  into  12  tresses  braided 
into  narrow  tapes  for  a  short  distance. 
Rings  are  now  slipped  on  over  the  cord  and 
secured  and  the  cords  divided  into  sixes  are 
twisted  together,  hanging  down  as. 36  twists 
forming  a  long  fringe.  The  rings  (fig.  36), 
which  number  18,  have  an  annular  core  of 
corn  husk  wound  with  cord  and  are  secured 
to  the  cord  bundles  by  tying  at  the  termi- 
nation of  the  braided  portion  of  the  tape. 
This  most  remarkable  example  of  braiding 
is  worked  with  great  skiU,  and  the  finished 
texture  is  even  and  compact.  No  tools  arei  no.  36.-beaided  sacked  white 
required  for  this  work,,  and  it  is  only  neces-  *^^- 

sary  after  the  braid  is  begun  at  the  middle  to  secure  this  portion 
between  two  wooden  clamps  in  order  to  suspend  the  mass  of  cords 
from  a  support  in  the  wall.  The  cotton  employed  in  these  sasheSi 
is  native  (the  only  Pueblo  aboriginal  cotton  that  has  survived), 
grown  exclusively  for  ceremonial  purposes  and  prepared  by  men! 
m  accordance  with  traditional  religious  usages.  Plaited  sacred 
sashes  were  used  by  all  the  Pueblos;  it  is  not  known,  however, 
that  all  the  tribes  made  them ;  probably  most  of  the  tribes  procured 
the  sacred  cotton  or  the  finished  sashes  from  those  Pueblos  who 
lived  in  the  area  where  the  cotton  plant  could  be  grown.     The 

-Art  of  making  the  s^hfts  ia  anmi^nt,  as  the  remains  of  a  square. 
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braided  (sennit)  sash  fringe  with  rings  found  in  Bear  Creek  Cave, 
Blue  River,  Arizona,  show.^ 
These  sashes,  which  are  kept  white  by  the  application  of  kaolin, 
I  are  used  by  the  Hopi  priests  in  the  Nashnaiya  ceremony.     They 
are  secured  at  the  waist  and  hang  down  in  two  panels  on  the  left 
side.    The  Zuni  use  them  in  the  sword  swallowing  ceremony  of  the 
great  fire  fraternity.*    The  Hopi  name  for  them  is  vmko  JcwevxL,^ 
great  sash.    It  is  possible  that  this  sash  may  be  of  Mexican  origin/ 
I    Embroidery. — ^The  Hopi  embroider  ceremonial  kilts,  sashes,  and 
wedding  blankets,  and  to  a  slight  extent  the  woman's  dress  for  every- 
day wear.    The  art 
as  it  exists  at  pres- 
ent appears  to  have 
been  acquired  from 
the  white  man,  but  it 
may  also  have  been 
derived  from  weav- 
ing, as  in  the  raised 
woven  work  on  the 
hems  of  the  women's 
dress  or  the  raised 
figures     on     belts. 


Fio.  87.— a.  Embboidbbt  oh  bash.   6.  Wobk  stbbtchsd.   Wooden 

8TBETCBXB  (OT  GXNTBB). 


The  material  to  be  embroidered  is  stretched  by  means  of  strips  of  wood 
having  points  at  the  extremities  (fig.  87,  a,  ^,  {t),  and  when  used  are 
buttoned  into  the  goods  and  the  working  done  with  a  fine  bone  awl 
(now  with  a  darning  needle).  Larger  stretchers,  consisting  of  a  strip 
of  notched  wood  with  a  pointed  rod  lashed  to  the  ends,  are  useful  for 
larger  embroidery  spans  or  for  stretching  blankets  (fig.  38). 

Ttusel  making. — Tassels  are  important  adjuncts  of  the  ceremonial 
blankets,  and  are  sometimes  of  complicated  structure.  Ordinary 
blankets  are  supplied  with  rudimentary  tassels  or  ^^tags"  at  the 


PlO.  88.— LABOE  8TBXTCHEB  FOB  BLANKST  WITH  ADJU8TABLX  PINB. 

corners,  and  completed  wedding  blankets  have  bunch  tassels  made 
by  the  ordinary  process;  sometimes  the  shank  of  the  tassel  is  over- 
laid with  colored  cords  in  basket-weave.  The  tassels  for  the  white 
braided  ^ash  (fig.  86)  are  made  on  a  tassel  stick,  a  very  old  speci- 
men of  which  is  shown  in  figure  39a,  a  secTibn  of  the  end  showing  the 
grooves.  A  cord  is  laid  on  the  longer  groove  and  brought  down  the 
sides  and  a  cord  is  wrapped  continuously  over  it  on  the  stick  (fig. 

^Hoagh«  Walter,  Andent  Culture  of  the  Pueblos  of  the  Upper  Gila  River,  Bull.  87, 
U.  8.  Nat  Muf.,  Washington,  1914,  fig.  159,  p.  76. 
*  Mrs.  M.  C.  Stevenson,  The  Zu&i,  28d  Ann.  Bept  Bur.  Amer.  Btbnol.,  pi.  18. 
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896) .  The  under  cord  is  then  cut  at  the  point  indicated  in  the  shorter 
groove,  the  loops  slipped  off  the  stick  (fig.  39(?),  and  on  it  is  laid 
a  ring  of  comhusk,  which  forms  the  core  of  the  tassel;  the  loops 
are  rolled  over  this  ring  and  the  resultant  tassel  ball  formed.  This 
is  an  example  of  remarkable  imagination  and  ingenuity.. 

Kfdttmg, — ^Many  of  the  Hopi,  in  common  with  the  Navaho,  Zuni, 
and  other  Pueblo  tribes,  are  familiar  with  the  art  of  knitting,  but 
usually  practice  it  only  in  the  making  of  leggings  of  blue  yam.  Knit-  \ 
ting  was  learned  from  the  whites,  at  what  period  it  is  difficult  to 
ascertain^  An  unfinished  piece  of  knitting  with  wooden  needles  in 
place  was  brought  presumably  from  cliff  ruins  in  northern  New 
Mexico  by  Dr.  Washington  Matthews,  but  the  circumstances  of  its 
finding  are  not  now  known.  A  coarse  horsehair  legging  and  one  made 
of  brown  (buffalo?)  hair  were  also 
collected  by  Dr.  Matthews.  A  fab- 
ric resembling  the  crochet  bags 
which  have  a  wide  distribution  in 
the  Eastern  and  Western  Hem- 
ispheres and  are  especially  common 
in  South  and  Central  America  has 
.  been  found  in  archeological  sites  in 
northern  New  Mexico  and  Arizona ; 
no  speciijiens,  however,  have  been 
found  in  the  southern  portion  of  the 
Pueblo  region.  A  hook  or  needle 
would  be  indicated  for  the  making 
of  this  fabric,*  but  no  implements  of 
this  character  have  been  discovered 
except  a  needle  of  bone '  in  ancient 
sites;  and  it  is  probable  that  this 
method,  like  knitting,  was  compar- 
atively recently  acquired. 

Hair  cord.— One  of  the  most  primitive  textile  materials  is  hair, 
and  the  kind  that  is  most  available  iq  ^^pftn  ^ftjri  ^^^^^  without  f 
doubt  was  worked  into  cord  from  the  earliest  times.  Among  the 
Hopi  hair  cord  is  made  by  women  and  at  present  the  art  is  practically 
limited  to  the  jnaking  of  cord  used  in  the  coiffure  of  women.  There 
is  evidence,  however,  that  formerly  whenever  a  cord  of  peculiar 
strength  and  wearing  quality  was  needed,  cord  made  of  human  hair 
was  employed.  Some  of  the  earlier  specimens  collected  by  the  Bu- 
reau of  Ethnology  show  uses  of  human  hair  cord  for  a  netting  over 
gourd  canteens,  for  the  strings  of  marionette  birds,  and  in  cere- 
monies, etc.    On  the  acquisition  of  cattle  and  the  horse  an  abundant 

1  See  MasoD,  Basketry,  Ann.  Kept  U.  S.  Nat.  Mus.,  1002,  p.  880. 

*8ee  Hongta,  Mttseam-Gates  Bzpedltion,  Ann.  Rept.  U.  8.  Nat.  Hns.,  1002,  pi.  18. 


Fio.  30.— a.  Old  tabskl  stick;  b,  e,  tf.  Tassel 
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supply  of  the  material  became  available.  The  hair  of  horses  and 
cattle  had  some  use  for  lariats,  bridles,  cinches,  and  other  parts  of 
horse  trappings,  but  not  to  such  an  extent  as  among  the  Mexicans. 
It  was  used  in  religious  paraphernalia,  on  dolls,  etc.,  to  represent 
human  hair.  The  banner  placed  above  the  kiva  hatchway,  to  an- 
nounce that  a  ceremony  was  going  on  within,  is  decorated  with  red 
dyed  horsehair.  Hair  cord  was  made  by  hand  or  with  the  spindle. 
I  The  whirling  cord  twister,  known  to  the  Mexicans  and  southwestern 

Indians,  was  used  by  the  Hopi  (fig.  40).    (See  also  p.  258.) 
I       Weaving  rabbit-fur  robes. — ^A  fabric  that  long  antedates  woolen 
blankets  in  the  Pueblo  region  is  made  from  rabbit  fur  cut  into 
strips,  wound  around  thick  cord  and  joined  by  twined  work  of  wool, 
cotton,  or  hair  cord  (see  background,  pi.  31).    The  large  blankets 

thus  made  are  warmer  and  more 
flexible  than  dressed  fur  skins.  In 
ancient  times  the  cords  were  over- 
laid with  strips  of  downy  turkey 
feather  and  formed  into  robes  and 
body  garments.  These  were  still 
in  use  in  1540,  but  no  mention  is 
made  at  that  time  of  rabbit  fur 
robes.  The  making  of  this  fur^ 
fabric  was  a  widespread  aboriginal 
industry  all  over  the  Rocky  Moun- 
tains, from  the  mouth  of  the  Co- 
lumbia to  Mexico.  There  are  ref-* 
erences  to  their  use  among  the 
eastern  tribes. 

In  making  fur  robes  great  lengths 
of  fur-covered  cord  are  first  pre- 

FlQ.  40.— WHIBUNO  COED  TWI8TEB.  ,  i      ^i   .  11         ,1 

pared,  and  this  generally  takes  a 
long  time,  unless  rabbits  are  plentiful.  The  skins  are  cut  in  strips 
about  a  quarter  of  an  inch  wide,  dampened  and  wound  spirally 
aroimd  the  cord,  and  when  the  skin  is  dry  it  remains  rigidly  in  place. 
The  width  of  the  robe  having  been  determined,  a  section  of  the  fur 
cord  is  bent  over  and  the  warp  threads  tied  to  it  at  intervals.  The 
cord  is  laid  to  and  fro  continuously  as  it  is  twined  in  the  warp  threads, 
the  robes  thus  having  a  succession  of  loops  on  two  edges.  When  the 
robe  is  of  proper  length,  the  warp  cords  are  tied  to  the  last  breadth 
of  fur  cord.  The  resultant  fabric  is  about  an  inch  thick  and  warm, 
but  gives  a  most  excellent  harborage  for  fleas  and  other  vermin. 

Wound  work. — ^The  Hopi  practice  a  variety  of  textile  work  that  is 
intermediate  between  basketry  and  weaving.  The  basis  is  a  strip  of 
rawhide  or  other  flexible  material  wound  with  colored  yams  in  a 
counted  order  of  winds,  so  that  when  a  number  of  these  strips  are 
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laid  side  by  side  a  pattern  is  built  up.  These  strips  are  joined  to 
form  anklets,  and  it  requires  considerable  precision  on  the  part  of 
the  worker  to  wind  the  strips,  which  alone  are  meaningless,  but 
when  joined  form  a  pleasing  design  (fig.  41,  a,  &,  <?).  The  method 
is  very  like  that  of  the  coiled  basket,  resembling  closely  that  variety 
known  as  "  lazy,  stitch.''  * 

The  method,  however,  may  be  more  related  to  embroidery  with 
quills,  which  was  interpreted  in  wampum  and  later  in  glass  beads. 
Some  of  the  Plains  Tribes  worked  patterns  in  braided  quill  on 
string,  which,  wound  around  a  pipe  stem  or  other  object,  revealed 
the  design  in  the  mind  of  the  artist.  It  is  probable  that  this  work 
was  known  to  many  tribes  in  America,  but  it  has  survived  in  only 
a  few. 

Hopi  quillwork  was  confined  to  the  making  of  anklets  identical   ^ 
with  those  described,  formed  of  worsted  and  rawhide.    Porcupine 
quills  ywere  used  and  the  basis  is  horsehair.    The  quills  were  dyed, 
split  and  worked  over  the  hair 
with  ffi  series  of  half  hitches 
(pi.  sf2) .    The  Zuni  made  simi- 
lar qiliill  anklets  and  the  method 
was  also  known   to  some  of 
the  ^io  Grande  Pueblos.    It  is 
probable  that  these  objects  were 
distributed  among  some  of  the 
Pueblos  through  exchange. 

BASKETRY. 

The  working  of  pliable  ele- 
ments of  vegetal  origin  into 
basketry  and  cognate  textures  is  an  important -feature  of  the  eco- 
nomic life  of  the  Hopi.  The  great  development  of  the  potter's  art  in 
this  region  has  not  apparently  diminished  the  necessity  for  basketry, 
which  has  a  range  of  employment  here  comparable  with  that  in  other  ) 
strictly  basket  regions.  The  grosser  use  to  which  basketwork  is  put  is 
in  the  construction  of  wind  breaks  in  the  fields  and  the  twined  weav- 
ing employed  is  the  simplest  and  most  primitive  method  known  to 
man.  Twining,  however,  is  not  well  represented  among  the  Hopi,  the 
only  instance  of  its  use  being  the  grass  stem  mat  in  which  wedding 
blankets  are  rolled.'  There  have  been  collected  in  the  Hopi  pueblos 
numerous  twined  baskets,  some  of  them  very  old,  but  these  baskets 
are  of  Ute  workmanship  and  have  been  brought  to  the  Pueblos  by 
exchange.    Baskets  of  extraneous  origin  will  be  mentioned  later. 

^  Mason,  O.  T.,  Aboriginal  Basketry,  Ann.  Bept  U.  S.  Nat  Mas.,  1902,  p.  249. 
•Idem,  pi.  108. 


FlO.  41.—W0UXD  WORK  AMKLKT.     «.  BACK  VIEW,  SHOW 

mo  LoriNO;  b  frond  vnrw;  c,  comfletb. 
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The  use  of  fiat  splints  or  strips  gives  rise  to  basket  structures  of 
one  type  having  several  varieties  in  complexity,  passing  from  checker 
to  twilled  and  finally  to  diaper  as  the  highest  expression.  Generally 
this  construction  produces  thin,  weak  textures  familiar  in  the  mats 

•  made  by  many  peoples.    The  Hopi  made  irmtfi^  gj^d^  imm  ancient 

•  times  down  to  several  decades  ago.  Formerly  throughout  the  Pueblo 
region  it  was  customary  to  enwrap  the  dead  in  matting  before  burial, 
traces  of  this  material  being  found  in  ancient  cemeteries.^  Matting  is 
common  in  cliff  dwellings  and  ceremonial  caves.' 

The  mampy  hrww^p  nvMr  fireplaces  are  the  only  survival  of  this 
textile  among  the  Hopi.  The  basket  that  most  characterizes  the 
Pueblo  Indians  is  made  from  strips  of  yucca  leaf.  They  are  usually 
in  twilled  and  sometimes  in  diaper  weaving.  The  forms,  which  are 
rarely  graceful  or  regular  owing  to  the  roughness  of  the  material,  are 
I  circular  trays  often  large;  squarish  baskets  with  vertical  walls;  and 
somewhat  bottle-shape  baskets.  The  splints  are  bent  over  and  sewed 
to  form  the  edge,  and  frequently  a  wooden  hoop  is  used  to  strengthen 
the  rim,  a  feature  also  of  ancient  baskets  of  this  type.' 

Neatly  formed  head  rings  or  pottery  jar  rests,  forehead  bands,  belt 
weaver  harness,  and  cradle  head  bows  are  of  twilled  weaving.  The 
Hopi  specimens  differ  little  from  similar  objects  made  by  other 
Pueblos.  None  of  the  Pueblos  ever  made  lids  or  covers  fitting  over  or 
telescoping  the  basket  receptacle,  a  practice  rarely  absent  wherever 
this  style  of  basket  weaving  is  pursued  in  other  parts  of  America  and 
in  the  Eastern  Hemisphere.  American  examples  may  be  cited  from 
the  Pimas,  Mohaves,  Cherokees,  Choctaws,  and  other  southern  tribes, 
Mexicans,  Central  Americans,  Guianians,  Peruvians,  etc. 
^  Wicker  basketry,  uncommon  in  America,  is  prevalent  among  the 
Hopi  and  Zuni  and  little  used  by  the  other  Pueblos.  The  Hopi 
wicker  baskets  are  the  most  artistic  to  be  found  in  the  world,  and  here 
the  decoratiopfl  m  Y^'^nh-ai^r^rh-  i»^o^1i£^q  tf^  highpfiti  p^^^firtio"]  V^^ 
sentmg  a  surprising  range  of  color  and  symbolic  design.  The  forms 
decorated  in  color  are  placques,  and  occasionally  small  deep  baskets; 
forms  with  structural  decoration  are  oblong  trays.  Carrying  has- 
^  kets  and  one  of  the  twg  vf^rifttieg  of  (cradles  are  of  wickerwork. 
The  frames  of  some  of  the  masks  are  made  by  this  method.  It  is 
worthy  of  remark  that  wicker  weaving  is  almost  confined  to  the 
Pueblo  or  Oraibi.  The  common  material  for  wicker  basketry  are 
the  stems  of  jRhus,  tough  and  strong,  forming  the  frame  work,  and 
the  stems  of  Bigelovia  graveolena^  Chrysotham/nua  graveolens^  and 
Verbesnia  enceliaideSjthe  latter  desert  plants,  commonly  called  rabbit 
brush,  furnishing  innumerable  stems  of  even  size,  rather  soft,  but 

^Fewkes,  22d  Ann.  Rept  Bur.  Amer.  Bttanol..  1900  (1904),  flg.  60,  p.  97. 

•  Hongh,  Bull.  87,  U.  8.  Nat  Hns.,  1914»  pL  16. 

•  Idem.  p.  88.  * 
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wearing  well.  The  stems  are  gathered,  peeled,  rubbed  to  remove 
slight  irregularities,  and  dyed.  Dyeing  is  done  by  various  processes 
and  with  various  materials,  subject  generally  to  individual  methods 
and  experiences.  Body  colors  as  black,  white,  green,  red,  and  brown, 
are  washed  on  the  splints,  or  sometimes  applied  after  the  basket  is 
finished,  the  medium  being  an  emulsion  of  fatty  seeds  of  melon,  etc., 
or  saliva,  or  both,  formed  by  chewing  seeds,  mixing  the  resulting 
liquid  with  paint  and  applying  to  the  splints  with  a  tuft  of  rabbit  • 
fur.  The  colors  are  groimd  and  mixed  on  a  small  flat  stone.  The 
materials  are  kaolin  or  limestone,  white;  soot  or  coal,  black;  copper  ' 
carbonate,  green;  red,  brown,  and  sometimes  yellow,  iron  ochers. 
Dyes  proper,  mordanted  or  not,  are  subject  to  the  fertile  knowledge 
and  inventiveness  of  the  Hopi  women,  who  produce  a  considerable 
range  of  colors,  often  of  great  delicacy  and  beauty.  This  familiar- 
ity with  dyes  is  shown  not  only  in  baskets,  but  in  the  preparation 
of  bread,  which  is  often  given  a  variety  of  colors  with  vegetal  dyes. 
Some  little  information  as  to  these  colors  can  be  set  down  as  follows : 
Blue  is  derived  from  larkspur  flowers;  dark  blue,  beans,  shells  of 
sunflower  seeds,  and  indigo;  green,  yellowish  to  olive,  from  com- 
posite flowers  and  leaves;  yellow,  from  Chrysothamnua  and  other 
desert  composite  flowers;  orange  yellow,  from  saffron  flowers;  red, 
from  bark  of  alder,  berries  of  rhus,and  flowers  of  the  cockscomb; 
brown,  red-brown,  and  yellow-brown,  from  plants  of  Theleaperma; 
black,  from  ink  of  resin  and  iron  alum  as  in  dyeing  leather.  Shades 
of  pink,  carmine,  violet,  and  lavender  are  produced  apparently  by 
manipulation  of  the  color  from  cockscomb.  As  a  rule  all  these 
vegetal  dyes  on  wood  fade  rather  soon,  especially  when  subjected  to 
actinic  light. 

The  weaving  of  wicker  baskets  is  begun  by  crossing  at  right  angles 
a  number  of  the  rods  which  form  the  foundation.  The  crossing  area 
is  sewed  with  splints,  the  sewing  forming  a  square  area  divided  into 
parts  by  a  diagonal  stepped  line  (pi.  84,  fig.  1).  The  great  majority 
of  wicker  baskets  are  begun  in  this  manner  and  very  rarely  in  older 
specimens  is  there  a  modification  of  the  plan.  The  radiating  rods 
are  then  diverged  evenly  and  the  tangential  element  worked  in.  If 
enough  radiating  rods  have  not  been  provided  to  fill  out  the  circum- 
ference, other  rods  are  added  as  needed.  The  edge  is  finished  by  a 
spiral  sewing  of  yucca  leaf  after  the  ends  of  the  radiating  rods  have 
been  bent  over  evenly.    This  edging  is  painted  red. 

Designs  on  wicker  baskets  are  similar  to  those  on  the  coiled  bas-  i 
kets,  but  show  greater  freedom.  They  are  tangential,  while  those 
on  the  coiled  baskets  are  radial,  in  both  cases  due  to  the  technic  of 
the  design-bearing  element.  The  radial  designs  are  forced  from  cen- 
ter to  circumference,  while  the  tangential  designs  are  forced  to  ex- 
pand from  side  to  side.    An  identical  bird  design  by  the  two  methods 
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shows  this  (pi.  33,  fig.  1;  pi.  38,  fig.  6).-  Occasionally  in  modern 
coiled  baskets  the  design  is  aided  by  overlaid  sewing,  to  show  the 
beaks  and  feet  of  the  birds,  for  example.    This  is  an  innovation. 

The  foundation  of  coiled  husfeets^  is  a  bundle  of  grass  stems, 
taJcasKu  (Hilaria  jamesii)  being  used.  The  sewing,  which  covers 
and  holds  together  the  coil,  is  of  strips  of  yucca  leaf  split  with  the 
thumbnail  into  bands  of  equal  width  and  smoothed  by  drawing  under 
the  pressure  of  the  thumbnail.  The  wicker  basket  requires  no  tools, 
but  the  coiled  basket  demands  an  awl,  preferably  of  bone,  as  this  sub- 
stance does  not  chip  or  cut  the  sewing.  The  beginning  coil  must  be 
slender  and  pliable  to  take  the  short  turns,  hence  it  is  formed  of 
shredded  yucca  leaf  instead  of  the  harsh  grass,  the  latter  being 
added  when  the  coils  grow  larger  and  less  curved.  The  coil  grows 
less  again  on  the  outer  edge  of  the  basket  where  it  tapers  to  a  finish. 
The  lining  strip  or  sewing  is  secured  at  one  end,  passed  over  the  coil^ 
through  a  hole  made  by  the  awl,  engaging  some  of  the  previous 
turns  and  foundation  grass  stems,  and  so  on  until  used  up,  when  an- 
other strip  is  started  in.  In  case  the  pattern  requires  a  colpr  at 
some  point  in  the  sewing,  a  splint  of  the  color  desired  is  started  in. 
The  pattern  is  regulated  by  counting  the  stitches.  Both  the  coil 
and  the  sewing  are  kept  moist  by  burial  in  damp  sand,  which  the 
I  basket  weaver  keeps  near  her.  These  baskets  are  very  strong  and 
serviceable,  and  more  of  these  are  made  than  of  any  other  kind. 
They  resemble,  in  the  size  and  substance  of  the  coil,  the  baskets  of 
North  Africa ;  but  they  are  of  ancient  use  in  the  western  and  north- 
em  Pueblo  region  and  not  the  result  of  foreign  influence.  Coiled 
baskets  are  made  in  the  three  towns  on  the  Middle  Mesa. 

Coiled  basket  forms  are  circular  placques,  most  numerous  and 
sometimes  very  large;  deep  bowl  forms,  sometimes  at  present  with 
un-Indian  handles  and  covers;  and  vase  forms  which  are  modem. 
About  1872  coiled  sombreros  were  made  as  an  innovation.  Though 
the  coiling  was  the  finest  ever  made  by  the  Hopi,  these  hats  were  too 
heavy  for  comfortable  wear. 

Mention  should  be  made  of  the  baskets  acquired  by  the  Hopi  from 
other  neighboring  tribes.  At  the  time  of  the  explorations  by  Major 
J.  W.  Powell  in  Tusayan,  great  numbers  of  these  baskets  were  col- 
lected and  at  first  thought  to  be  representatives  of  the  Hopi  basket 
art.  These  are  now  in  the  United  States  National  Museum.  They 
consist  of  twined  pack  baskets  and  pitched  water  bottles  of  the  Utes 
and  Apaches;  strong  fine  coiled  bowls  and  twined  pitched  water  bot- 
tles of  the  Havasupai ;  coiled  bowls  of  Ute-Navaho  and  water  bottles 
probably  from  the  Mohave.  These  were  also  rod  and  splint  baskets, 
evidently  very  old,  whose  origin  is  unsettled.  They  were  found  also 
at  Zuni  and  in  the  Eio  Grande  pueblos.  The  largest  collection  of 
these  interesting  baskets  is  exhibited  in  the  United  States  National 
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Museum  (north  alcove,  first  floor).    A  descriptive  label  for  these 
baskets  written  by  Prof.  O.  T.  Mason  is  as  follows : 

Made  up  on  a  coil  of  small  rods  or  splints  of  willow  or  Rhun  aromatica.  The 
composition  of  the  foundation  coil  characterizes  basketry  of  this  type  as 
'* single-rod  coll,"  ** rod-and-spllnt  coil,"  "two  vertical-rod  coil,"  "three-rod 
coil,"  "  two-rod-and-splint  coil,"  "  splint  coil,"  and  "straw  coll."  The  colls  are 
held  together  by  an  over-and-over  sewing  with  osier  splints  which  pass  around 
4»ne  coil,  under  a  small  rod  or  splint  of  the  under  coll,  each  stitch  Interlocking 
with  the  one  underneath.  The  ornamentation  of  these  baskets  Is  produced  byi 
j^bstituting  dyed  or  natural  black  splints  and  the  figures  are  mostly  geometric  * 
The  borders  are  fastened  on  with  the  plain  stitch  of  the  colls,  or  with  a  row 
of  false  braid  effected  by  passing  a  single  splint  backward  and  forward  under 
the  stitches  of  the  last  coll. 

They  are. smoothly  and  strongly  made  of  well-prepared  material, 
decorated  with  archaic  patterns,  follow  in  the  main  the  forms  of 
ancient  pottery,  and  their  appearance  suggests  great  age.  It  is 
probable  that  they  are  the  work  of  some  ancient  Pueblo  tribe  now 
extinct,  and  have  been  preserved  among  the  Pueblos  for  hundreds  of 
years.  Mr.  Gushing  wrote  that  some  of  these  baskets  had  been 
recovered  by  the  Zuni  from  prehistoric  deposits.  So  far  as  known, 
no  specimen  has  been  found  by  explorers  of  the  cliff  dwellings  and 
none  occur  in  the  remarkable  basket  finds  in  Grand  Gulch,  Utah, 
described  by  Mr.  Gteorge  Pepper.^  Some  of  these  Interesting  baskets 
are  figured  by  Professor  Mason.'  Baskets  of  the  thick  coil  type  are 
made  by  the  Pima  and  Indians  of  northern  Mexico,  usually  for  coarse 
construction  as  in  granaries  and  storage  baskets.  They  are  not 
covered  with  sewing  as  in  the  Hopi  examples.  The  Hopi  variety 
of  coil  basket  has  an  ancient  history  in  the  Pueblo  region,  specimens 
having  been  found  in  the  Bear  Creek  ceremonial  cave  on  Blue 
Kiver,  Arizona.' 

The  tools  used  in  basket  making  are  simple,  the jwLb^iiig  most 
in  evidence  though  needed  mostly  for  coiled  basket  making.  This 
important  tool,  which  serves  for  many  uses,  is  at  present  made  from 
the  tfg  bone  of  thft  fthftftp^  but  was  formerly  made  of  deer  bone.  It  is 
brought  to  a  fine  smooth  point  on  a  whetstone  and  constant  use  in 
sewing  gives  it  an  exquisite  polish.  A  metal  knife  and  of  recent  years 
even  scissors,  form  part  of  the  basket  maker's  equipment;  formerly 
chips  of  flint  or  obsidian  may  have  served.  A  polidiing  stone  some- 
times grooved  may  be  used,  though  the  rods  may  be  smoothed  by 
drawing  them  over  sand  rock  in  place  on  the  mesas.  A  wrench  of 
antelope  or  goat's  horn  (pi.  46,  fig.  4),  like  those  employed  in 
straightening  arrow  shafts,  may  be  used  for  the  larger  rods,  ancient 
basketry  owes  its  excellent  craftmanship  to  this  tool. 

1  Ancient  Basketmakers  of  Sontheaetern  Utah.  Supplement  to  Journal  American  Mu- 
seum Nat  Htat.,  N.  Y.,  toI.  2,  No.  4,  April,  1902. 

■  Aboriginal  American  Baaketry.  Ann.  Bept.  U.  S.  Nat.  Mus..  1902,  pi.  28. 

•Hoogb,  1902,  Culture  of  the  Ancient  Pueblos,  Bull.  87,  U.  S.  Nat.  Mus..  1914.  pi.  24. 
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The  ornamentation  of  Hopi  basketry,  pottery,  and  other  articles 
^  lis  never  merely  aesthetic  or  employed  for  the  sensuous  pleasure  in 
beauty  of  form  and  color.    It  expresses  itself  in  symbolism  of  re- 
ligious meaning,  the  outgrowth  of  nature  worship  which  embraces 
and  gives  import  to  design,  color  and  even  material.    The  origin 
of  art  in  religion  and  its  inextricability  from  belief,  a  feature  which 
y    seems  to  vanish  with  civilization,  is  nowhere  better  shown  than 
among  the  Hopi  nature-worshippers.  The  significance  of  a  decorated 
basket  thus  is  far  deeper  than  its  beauty  and  usefulness  and  greater 
than  the  craftsmanship  that  created  its  material  structure.  The  color 
symbolism  is  based  primarily  on  the  geography  of  the  spiritual  do- 
'  main.    The  being  who  rules  the  northeast  quarter  is  yellow,  and  all 
things  in  nature  about  him  are  yellow,  the  southwest  quarter  is  blue; 
the  northeast  quarter  is  red;  the  southeast  quarter  is  white;  below 
is  black,  and  above  all  colors.^ 

The  designs  on  Hopi  basketry  are  not  as  varied  as  those  on  pot- 
tery, and  are  less  intelligible  on  account  of  the  difficulty  of  expressing 
ideas  in  the  textile  medium,  which  often  reduces  them  to  the  lowest 
terms  of  convention.  Tj^g  rnmnnnnARt.  Hpfiippng  ft^  of  birds  or  char- 
acteristic parts  of  birds.  The  sn^ke  is  sometimes  found.  The  ante- 
lope appears  to  be  the  only  mammal  used  in  basket  decoration, 
though  the  moimtSin  sheep  may  have  been  represented.  Clouds,  the 
rainbow,  and  perhaps  stars  are  frequently  noticed  in  combination 
with  birds.  Kachinas  often  in  elaborate  designs  are  in  frequent  use, 
the  commonest  being  the  corn  maid,  avatch  or  speckled  kachina,  and 
man  eagle.  The  tendency  in  modern  baskets  is  to  make  these  figures 
more  realistic  and  to  accomplish  this  weaving  elements  never  seen  in 
ancient  work  are  employed.  There  are  also  designs  in  bands  or  in- 
dividual figures  which  have  been  conventionalized  beyond  present 
explanation.  On  this  point  it  may  be  said  that  interpretations  of 
designs  secured  from  modem  basket  makers  are  apt  to  be  delusive. 
The  designs  must  be  traced  step  by  step  from  known  designs  or  parts 
of  designs  by  the  method  pursued  by  J.  W.  Fewkes  on  the  Sikyatki 
pottery.'  Doctor  Fewkes  used  as  a  basis  the  designs  on  paraphernalia 
made  by  the  fraternities  for  the  various  ceremonies  current  among 
I  the  Hopi.  Except  a  few  interesting  pieces  of  pottery  from  Oraibi» 
in  which  the  ancient  decorations  had  survived  to  some  degree,  the 
native  ware  collected  in.  1872  and  succeeding  years  showed  great  de- 
terioration. This  is  not  true  of  basket  designs,  other  textile  designs, 
and  designs  used  to  decorate  religious  paraphernalia. 

The  designs  shown  (pis.  33-41)  were  selected  from  the  large  series 
in  the  United  States  National  Museum,  from  photographs  of  the 
^'Basket  Ceremony,"  and  from  specimens  in  native  dyes  collected 

*  Hough,  Hopi  ceremonial  pigments,  Ann.  Bep.  U.  S.  Kat.  Mas.,  1001,  p.  467. 

*  PnbliBhed  in  the  17th  Ann.  Bept.  Bur.  Amer.  Bthnol.,  pt  2. 
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by  the  writer.    They  show  the  unrivalled  skill  of  the  Hopi  as  de-^ 
signers  and  their  inherent  aesthetic  proclivities.    It  is  hoped  they 
xoay  prove  useful  in  the  work  of  those  who  are  seeking  to  institute  a 
school  of  American  design  which  is  attracting  a  lively  interest  now- 
adays. 

The  designs  of  the  Hopi  basket  maker  deal  exclusively  with  life  and  / 
nature  forms,  and  these  may  with  more  or  less  facility  be  identified. 
There  are  many  examples,  however,  which  show  the  disintegration  of 
such  designs  sometimes  to  small  units  and  often  these  units  are  placed 
in  geometric  combinations  which  become  difficult  of  solution.  It  will  I 
be' seen  that  the  majority  of  designs  are  basedjim  the  bird  form,  which 
is  evidently  the  foundation  of  most  of  the  geometries. 

In  Hopi  baskets  the  color  combinations  are  rarely  or  never  in  the  . 
order  of  the  symbolic  meanings  of  colors.  The  wicker  baskets  are 
chai-acterized  by  the  greatest  variety  and  brilliancy  of  colors  in  con- 
trast with  the  plainness  of  Zuiii  wicker  plaques.  The  coiled  baskets 
are  more  sober  in  color  than  the  wicker  and  often  the  coiled  plaque  is 
decorated  only  in  two  or  several  shades  of  natural  yucca.  The  cause 
of  this  difference  may  be  in  the  indication  that  greater  skill  in  dyeing 
was  possessed  by  the  Oraibi  than  by  the  Middle  Mesa  basket  makers. 
It  seems  likely  also  that  yucca  splints  are  less  susceptible  to  dye  than 
the  brush  splints.^ 

Designs  are  arranged:  In  two;  two  with  two  secondary;  four;  and 
four  with  four  secondaries.  Designs  containing  elements  in  5,  6, 
and  7  may  be  regarded  as  departures  from  custom  in  the  interests 
of  modern  ideas  of  beauty  or  completeness  (pi.  83,  figs.  6,  6;  pi.  35, 
fig.  6).  Three  part  designs  are  not  found.  Designs  of  more  parts 
utilize  the  septums  of  wicker  basket  structure  in  simple  alterations 
and  repeats  (pi.  37,  fig.  5) .  Occasionally  the  sky  band  is  drawn  across 
the  field  of  a  coiled  basket,  as  was  the  custom  in  Sikyatki  pottery.' 
(See  pi.  40,  fig.  3.)    This  band  never  appears  in  wicker  baskets. 

The  concave  field  of  the  basket  is  the  sky  and  embraces  the  whole 
circle  of  the  visible  heavens,  in  this  respect  resembling  the  decorated 
area  of  Sikyatki  pottery  bowls  as  observed  by  Dr.  J.  Walker  Fewkes.* 
The  center  of  the  field  in  wicker  basket  plaques,  an  usually  undeco- 
rated  circular  space  is  the  heart  of  the  sky,  th6  above.  The  margin 
line  near  the  edge  of  the  basket  is  the  horizon.  In  the  free  area  are 
placed  birds,  clouds,  etc.,  and  any  design  worked  therein  is  repre- 
sented as  in  the  sky. 

The  common  arrangement  is  indicated  above,  but  sevwal  different 
dispositions  of  the  areas  |ire  noted.  In  the  case  of  Kachina  figures 
or  masks  the  whole  area  is  occupied,  the  demarcations  of  sky  hori- 

1  Hough,  A  coUectlon  of  Hopi  ceremonial  dyes  and  pigments,  Ann.  Bept  U.  S.  Nat 
Jffns.,  1900,  pp.  465-471. 

'  Fewkes,  ITtli  Ann.  Rept.  Bar.  Amer.  Etlmol.,  pi.  2. 
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zon,  etc.,  being  obliterated.  Sometimes  the  whole  area  is  occupied 
with  bands  of  geometric  or  continuous  figures  in  squares.  Several 
examples  show  a  two  part  design,  probably  birds  outlining  a» 
elliptic  or  bilobed  figure,  undecorated,  obliterating  the  central  circle 
(pi.  37,  fig.  6).  Rarely  in  wicker  baskets  are  the  radiating  arms  of 
the  prime  compass  points  represented  (pi.  85,  fig.  4),  but  frequently 
in  coiled  plaques  (pi.  38,  fig.  1;  pi.  40,  fig.  2;  pi.  41,  fig.  1).  The 
middle  portion  of  coiled  and  wicker  plaques  is  differently  treated. 
In  wicker  plaques  the  central  area  is  usually  decorated  only  with  a 
stepped  diagonal  line  in  the  placket  in  the  center  formed  by  over- 
laying the  crossed  splints,  rods  which  form  the  skeleton  of  the 
basket.  The  circular  ai^a  is  bordered  with  a  band  of  alternating 
white  and  colored  rectangles  (figures  in  pi.  35  and  others).  In  the 
coiled  plaque  the  design  begins  generally  at  the  second  turn  of  the 
coil.  In  bird  designs  the  beaks  are  placed  to  the  center  of  coiled 
baskets  and  to  the  margin  in  wicker  plaques  (figs,  in  pi.  83) ;  for 
coil  (pi.  38,  figs.  5,  6;  pi.  40,  figs.  2,  8). 

The  designs  on  wicker  plaques  figured  show  birds  and  clouds  in 
recognizable,  somewhat  realistic  forms  (pi.  38) ;  modified  by  the  de- 
signers, but  recognizable  (pi.  34) ;  and  converted  entirely  into  geo- 
metries (pi.  35).  Plate  36  shows  kachina  and  other  special  designs. 
Plate  37  shows  in  figure  1  four  antelope  in  simple  line  design,  which 
may  be  compared  with  the  fine  realistic  designs  on  the  coiled  plaque 
plate  40,  figure  1.  Figures  3-6  of  plate  41  are  motion  designs  and 
special  designs. 

The  designs  on  coiled  plaques  show  birds  and  birds  and  clouds 
(pi.  38) ;  four  and  two  bird  conventions  (pi.  89) ;  antelope  realistic 
design  and  complex  bird  designs  (pi.  40) ;  and  designs  of  birds  and 
perhaps  snakes  showing  motion  (pi.  41). 

As  designs  become  more  conventional  they  tend  to  overlap;  thus, 
birds  and  clouds  represented  as  stepped  figures  can  not  be  distin- 
guished. Likewise  the  bird  or  cloud  form  may  be  reduced  to  a  star 
symbol  (pi.  36,  fig.  1),  or  a  dragonfly  which  would  be  represented  as 
plate  34,  figure  1. 

The  bird  represented  is  doubtless  the  eagle  primarily,  but  other 
birds  may  occur.  The  bird  in  figure  6,  plate  38,  suggests  the  bird  fig- 
ures mounted  on  a  rod  and  pedestal  used  in  certain  ceremonies  of  the 
Hopi  and  especially  among-  the  Zuni. 

STONE. 

Although  their  arts  have  been  modified  by  contact  with  the  white 
man,  the  Hopi  possess  a  number  of  uses  of  stone  inherited  from  an- 
other period.  These  are  the  metate  and  jqauq  for  grinding  com 
and  ^^fjtvufl  hanH  ^^^^^^  for  workmg  as  well  as  sharpening  them ; 
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abrading  and  polishing  stones;  the  slab  for  baking  bread;  mortars 
ajuLpestles,  paint  mortars  and  slabs;  slabs  for  potter's  work;  and 
covers  for  ovens,  etc.*  These  are  still  made  by  stone  art  methods, 
but  the  Hopi  possess  and  use  stone  axes,  mauls,  hammers,  knives,  ar- 
rowheads, *'hoes,"  etc.,  found  in  ancient  ruins  and  now  having  a 
secondary  employment  for  domestic  and  religious  purposes.  Con- 
structions with  stone  are  practically  the  same  now  as  in  past  cen- 
turies, and  pictnprrftpha  ftrp.  still  cut  in  rock  faces;  on  the  whole  the 
attitude  of  the  Hopi  toward  stone,  except  in  minor  features,  has 
been  little  changed  by  the  introduction  of  iron.  It  may  be  said  in 
explanation  of  this  unprogressiveness  that  the  introduction  of  iron 
has  been  slow,  in  small  amount  and  comparatively  recent,  due  to 
isolation  of  the  viUages,  and  that  no  Hopi  has  yet  become  an  iron- 
worker. The  Hopi  probably  received  their  first  iron  from  the  Rio 
Grande  Pueblos  in  the  form  of  crude,  heavy  hoes  (see  fig.  !)•  They 
were  also  in  touch  with  the  trade  in  iron  arrowpoints,  a  trade  at  one 
time  of  considerable  proportions  and  extending  over  a  vast  terri- 
tory, causing  the  rapid  disappearance  of  the  stone  arrowhead.  The 
iron  arrowhead  appears  to  have  been  brought  from  the  Plains  tribes 
by  the  Taos  Indians  and  traded  to  the  Pueblos.  The  Utes,  Navaho, 
and  Apache  retained  the  stone  arrowpoint  in  large  measure  until  the 
recent  introduction  of  firearms,  while  the  Pueblos  had  discarded  it 
except  as  fetiches  long  before  this  period. 

The  hafting  of  stone  axes  and  hammers,  examples  of  which  have 
been  encountered  among  the  Hopi  and  other  Pueblos,  probably  in 
few  cases  follow  the  ancient  methods,  but  is  a  crude  application  of 
ingenuity  to  accomplish  the  result,  much  as  the  problem  of  mount- 
ing an  ancient  specimen  would  be  solved  by  a  civilized  man  to  whom 
the  genesis  of  the  implement  was  unknown. 

Archeological  objects  picked  up  from  ruins  are  valued  as  feticlifi?  | 
and  are  placed  on  the  altars  or  employed  in  other  ways  by  the  secret 
orders  (see  fig.  47).  Some  of  these  specimens  have  come  down  ap- 
parently through  many  generations  in  Hopi  fraternities  and  are 
entrusted  to  individuals  for  safe-keeping.  Other  archeological 
artifacts  have  been  put  to  practical  uses,  especially  axes  and  hammers, 
the  resultant  misuse  without  sharpening,  tending  to  reduce  an  axe 
to  a  form  resembling  that  of  the  hammer  and  the  hammer  to  a 
nodule.  In  many  cases  metates  recovered  from  village  sites  have 
resumed  their  utility  in  Hopi  households.  Stone  fetiches  were  not 
often  made  by  the  ancient  Hopi  and  there  is  no  evidence  that  they 
ever  made  hard  stone  fetiches  in  number  like  those  of  the  Zuiii  or  from 
ancient  sites  on  the  Tularosa  River,  bnt.  gfyiirinft<}^orkftd  from  soft 
sandstone  and  painted  representing  zooic  and  anthropomorphic  be- 

>  See  exhibit  of  archeoloKj,  second  floort  and  family  group  case,  first  floor. 
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ings  and  forming  part  of  the  paraphernalia  of  altars  were  made.^ 
The  manufacture  of  these  required  little  patience  and  skill. 

The  Hopi  fetiches  of  ?^:onft  were  commonly  natural,  such  as  con- 
cretions or  stones  of  suggestive  shape  or  color.  These  were  rarely  and 
then  only  slightly  worked,  perhaps  in  the  way  of  a  groove  for  the 
cord  or  other  chance  modification,  as  the  drawing  of  an  eye,  the  ad- 
dition of  paint,  etc.,  to  identify  the  fetich.  Beads  of  stone  and 
worked  shell,  while  prized  and  regarded  as  indispensable  for  orna- 
ments as  a  sign  of  wealth  and  of  the  favor  of  the  gods,  are  not 
made  by  the  Hopi,  but  are  secured  in  trade  with  the  Zuni  and  the 
Rio  Grande  tribes.  .Turquoise  mosaic  earrings^  constructed  by  im- 
bedding small  plates  of  the  stone  in  gum  covering  a  rectangular 
wooden  tablet  and  finished  by  grinding  and  polishing,  appear  to  be 
still  made  by  the  Hopi  in  perpetuation  of  the  ancient  art  (see  pi.  27, 

fig.  2). 

CLAY. 

I  The  culture  of  the  Hopi  is  inseparably  connected  with  the  fictile 
art.  Knowledge  of  the  properties,  uses  and  value  of  clay  was  thor- 
ough and  was  displayed  in  the  mixing  and  application  of  this  sub- 
stance to  house  building,  as  mortar  in  the  setting  up  of  stone  walls 
and  as  plaster  for  finishing  walls,  roofs  and  floors.  The  most  striking 
use  of  clay,  however,  was  in  pottery,  whose  high  development  and 

'  wide  employment  in  every  avenue  of  social  life  marks  a  characteristic 
and  remarkable  feature  of  Hopi  art.  The  diversity  of  pottery  forma 
ap{)ears  to  have  been  in  response  to  the  limitations  of  the  environ- 
ment (see  prefatory  remarks  on  basketry)  and  the  presence  of  excel- 
lent clays.  The  explanation  may  not  be  as  simple,  since  there  is  also 
required  a  certain  genius  and  adaptability  in  the  people  undergoing 

^  development,  these  qualities  differing  widely  among  groups  of  men 
placed  in  the  same  environment.  There  is  also  to  be  considered  the 
contact  with  older  and  more  advanced  tribes.  It  is  instructive  to 
note  here  the  comparatively  negative  effect  of  Pueblo  culture  and 
semi-arid  environment  on  the  Navaho  and  Apache  intrusions  in  the 
Pueblo  region.  Those  tribes  which  have  sojourned  in  this  environ- 
ment for  nearly  800  years  have  developed  nothing  resembling  Pueblo 
material  culture  and  have  absorbed  little  from  contact  with  the 
Pueblos  and  retain  practically  unchanged  the  characteristics  of  their 
sub- Arctic  culture.  Thus  they  have  never  made  pottery  or  erected 
stone  houses  or  taken  the  close  affiliations  of  village  life  which  mark 
the  culture  of  the  Pueblos. 
^  The  making  of  pottery  among  the  Hopi  is  exclusively  woman's 
work  and  they  carry  on  all  the  operations  without  other  assistance. 
The  clays  are  found  in  small  seams  between  the  great  beds  of  sand- 


^  See  case  of  fetiches,  norUi  side. 
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stone  forming  the  mesas  and  must  be  dug  out  and  carried  to  the  vil- 
lage with  considerable  effort.  Several  varieties  of  clays  whose  quali- 
ties are  known  to  the  potter  are  found  in  the  various  strata  of  the 
cliff.  These  form  the  basis  of  the  ordinary  ware  made  in  the  pueblo 
of  WaloL  Very  fine  day,  which  was  used  by  the  ancient  potters,  is 
taken  from  the  mesa  near  Sikyatki.  This  clay  is  used  for  very  fine 
work  by  one  or  two  of  the  Walpi  potters.  White  clay  of  the  proper 
quality  for  washing  the  surface  of  vessels  is  found  in  this  locality, 
Uie  source  of  the  material  being  near  one  of  the  buttes  south  of  the 
villages.  This  kaoliiLis  only  used  to  produce  a  finish  on  ware  made 
from  the  coarser  local  clays.  The  body  of  the  ware  is  a  paste,  made 
by  mixing  two  of  the  local  clays  in  about  equal  portions.  The  mate- 
rial is  freed  from  stones  and  sand  and  placed  in  a  bowl  and  soaked 
with  water.  When  it  has  been  softened  and  a  portion  of  it  is  de- 
sired for  use,  it  is  removed  to  a  smooth  stone  slab  and  carefully 
spread  out.  During  this  process  some  of  the  moisture  of  the  day  is 
absorbed  in  the  stone  and  some  dried  out  by  the  air,  and  in  a  short 
time  it  approaches  readiness  for  use.  After  a  course  of  rolling  and 
kneading,  it  is  in  proper  condition.  In  case  the  clay  has  too  much 
moisture,  it  is  spread  out  on  a  stone  slab  which  is  later  leaned  up  in 
a  slanting  position  in  the  sun.  It  will  be  observed  also  that  no  temper 
is  mixed  with  the  paste.  In  forming  the  vessels  the  clay  is  taken  be- 
tween the  two  hands  and  molded  evenly  into  a  long  cylindrical  mas8> 
This  is  wound  spirally  at  the  beginning;  other  similar  rope-IiK 
masses  are  added  until  the  work  is  completed.  During  the  process 
these  coils  are  pressed  together  and  a  vessd  of  oomparativdy 
smooth  surface  is  a  result^  In  large  vessels  this  process  can 
only  go  on  for  a  few  indies  at  a  time  as  the  softness  of  the 
clay  will  not  bear  up  under  the  weight  of  the  structure.  G^erally 
several  vessels  are  under  process  at  the  same  time.  Larger  vessels 
are  begun  on  a  concave  disk  of  pottery  which  admits  of  the  work  be- 
ing turned  about  with  facility.  When  the  vessd  is  firm  though  still 
'^  green,"  the  surface  is  gone  over  with  a  smooth  stone  carefully  ap- 
plied with  a  brushing,  rubbing  motion,  removing  all  irregularities 
to  bring  it  to  a  siuooth  polished  surface.  When  the  vessd  is  dry  a 
wash  of  white  clay  is  applied  and  this  in  turn  is  rubbed  down  with 
a  polished  stone.  The  vessd  is  now  ready  for  decoration.  Material 
has  been  prepared  for  paints  by  rubbing  yellow  ochre  and  dark 
brown  ircmstone  on  a  stone  slab.  Yellow  ochre  is  mixed  with  water 
as  a  medium  and  bums  a  bright  red  on  the  ware.  The  ironstone  is 
usually  ground  with  oil  made  from  the  seeds  of  the  tansy  mustard. 
This  paint  bums  dark  brown.    The  colors  are  applied  with  simple 

^  See  Zafil  potters  groap. 
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splints  of  yucca  leaf,  which  are  handled  with  marvelous  proficiency 
by  the  potter,  who  holds  the  vessel  on  her  lap  and  works  out  the 
design  with  unerring  accuracy.  The  outlines  of  the  solid  designs  are 
made  first  and  the  surface  to  be  covered  is  filled  in  with  even  strokes. 

Slabs  of  stone  on  which  the  clay  is  worked  or  dried,  stones  with 
which  the  clay  is  sometimes  crushed  before  soaking,  paint  slabs, 
smootliing  stones  and  other  odds  and  ends  of  stone  lie  about  the  places 
where  the  potter  works.  Some  of  these  are  of  customary  use  and 
others  are  of  temporary  or  emergency  service.  As  a  rule  the  best 
potter  will  have  gathered  together  in  her  workshop  the  greatest  stock 
of  things  that  may  be  useful.  The  customary  t^ools  jire  spoon-shape 
formers  of  gourd  for  pressing  down  the  coil  ridges  and  for  prelim- 
inary smoothing;  polishing  stones-,  glossy  from  long  continued  serv- 
ice; a  rabbit  fur  mop-brush  for  applying  the  wash  of  white  clay; 
tod  yucca  leaf  brushes  for  drawing  the  designs.  Occasionally  a 
small  stick  is  ttsed  to  punch  holes  for  the  insertion  of  handles  or  to 
form  the  mouths  of  small  vessels.  The  bottom  disk,  which  is  the 
equivaknt  ot  the  potter's  wheel,  is  formed  by  plastering  clay  over 
the  convex  of  a  basket  bowl,  removing  the  shell  of  clay  and  baking 
lt|  thus  nearly  all  of  these  specimens  bear  basket  impressions  which 
•m  in  turn  imparted  to  the  bottom  of  vessels  formed  in  them.  The 
potter  also  makes  use  of  blankets,  baskets  and  sundry  cups,  canteens, 
vases  and  bowls  of  pottery  in  her  work. 

As  the  potter's  vessels  are  finished,  they  are  set  aside  in  a  safe 
phfct  to  await  a  calm  and  convenient  day  for  )}iiminpr  them.  The 
prepftrfttion  for  burning  pottery  entails  much  arduous  work  on  the 
pottel*.  She  must  gather  slabs  of  sheep  dung  from  the  floors  of  the 
eovMiis  on  the  benches  below  the  mesa  and  carry  them  in  her  blanket 
to  the  place  selected  for  the  kiln.  Here  also  ^e  brings  a  blanket 
load  of  white  sandstone  and  transports  from  the  house  on  the  mesa 
the  pottery  to  be  burned.  She  clears  off  a  circular  space  of  ground 
and  builds  in  the  center  a  small  fire  of  dry  dung  and  around  this 
fire  disposes  the  pottery  so  that  it  may  be  evenly  heated  and  thor- 
oughly dried.  The  pottery  in  this  heat  becomes  lead  color  and  when 
adjudged  sufficiently  hot  and  dry  is  compactly  set  up  over  the  ashes 
of  the  fire,  bits  of  sandstone  being  used  to  separate  the  pieces  as 
stilts  are  employed  by  the  civilized  potter.  Around  the  pile  is  built 
up  a  circular  wall  of  the  slabs  of  sheep  dung  closed  over  the  top  with 
large  slabs.  This  structure,  at  once  fuel  and  kiln,  ignites  from  the 
remains  of  the  previous  fire  and  soon  produces  a  high  heat,  the  pot- 
tery assumes  a  bright  red  color,  and  when  the  kiln  has  burnt  out  the 
ware  will  be  thoroughly  baked.  The  kiln  needs  constant  attention 
to  prevent  pieces  of  the  fuel  falling  on  the  ware,  which  would  pro- 
duce blemishes.  Also  if  a  breeze  should  start  up  the  potter  must 
shield  the  kiln  with  a  blanket.    On  account  of  superstition  the  pot-r 
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ters  maintain  silence  when  the  burning  is  in  process  lest  the  spirits 
be  offended  and  cause  the  vessels  to  break.  .  This  is  probably  in  part 
a  fire  taboo  and  in  part  due  to  a  belief  that  a  proper  spirit  inhabits 
each  piece  of  pottery. 

Pottery-making  among  the  Hopi  is  at  present  confined  East  and 
Middle  Mesas,  having  become  obsolete  at  Oraibi.  There  is  evidence 
that  the  art  which  in  ancient  times  produced  the  superb  ceramics  of 
Sikyatki  and  the  interesting  and  beautiful  ware  of  the  ruined  pueblos 
I  of  the  Hopi  clans  had  declined  and  become  almost  extinct  in  the  late 
seventeenth  or  early  in  the  eighteenth  century.  On  the  arrival  of 
a  group  of  Tewans  from  the  Rio  Grande,  who  were  settled  at  Hano 
on  the  East  Mesa,  about  1700,  the  art  was  revived  by  these  potters, 
but  the  style  of  decoration  was  necessarily  foreign  and  remains  so 
to  this  day.  Pottery,  especially  vases,  collected  at  Orabai  by  Major 
J.  W.  Powell  in  1872,  probably  represent  a  transition  or  survival  of 
the  ancient  Hopi  art.  These  unique  specimens  which  are  exhibited  in 
the  United  States  National  Museum  ^  were  in  use  by  the  Oraibi,  but 
were  evidently  antique  and  were  not  still  made  at  the  time  of  col- 
lection. The  designs  show  transition,  and  the  forms,  while  foUowing^ 
that  of  the  ancient  and  graceful  Hopi  vases,  are  cruder.  Some  of 
the  old  Oraibi  pottery  imitates  Zuiii  form  and  design.  Ancient  Hopi  I 
pottery  is  yellow,  orange,  and  cream  color  and  was  never  surface! 
washed  with  other  clay.  While  traditionally  some  of  the  Hopi  clans 
occupied  formerly  the  region  where  gray  ware  decorated  with  black 
was  prevalent,  this  ware  was  never  made  by  the  Hopi  since  they 
occupied  their  present  location.  A  few  specimens  of  a  particularly 
fine  gray  ware  have  been  found  in  ancient  Hopi  ruins  on  the  Little 
Colorado  near  Winslow,  Arizona.  The  loss  of  the  art  of  making  gray 
and  red  ware  by  the  Hopi  presents  an  interesting  field  for  study, 
which  contains  important  data  on  the  history  of  this  people.' 

V^OOD. 

The  timber  supply  in  proximity  of  the  Hopi  villages  is  not  now$ 
and  probably  never  was  large  or  varied.  The  only  tree  of  general  use 
in  the  vicinity  is  the^cottonwood.  Populus  monUifera^  pa  8he  hurps 
bey  of  the  Hopi,  a  quick-growing  tree  along  washes,  near  springs, 
or  wherever  there  is  water.  The  cottonwood  forms  the  chief  basis 
of  the  Hopi  wood-working  industry,  and  on  account  of  its  religious 
associations  and  economic  uses  may  be  termed  the  Hopi  culture 
fjfte.  Thft  pinynn.  Pinus  edvUa^  which  grows  farther  away,  is  some- 
what useful  for  beams,  etc. ;  but  the  great  pines  of  the  mountains  are 
too  distant  to  be  available.    The  most  prevalent  tree,  the  jiuup«v 

1  West  north  hall,  first  floor. 

s  A  splendid  collection  of  the  ancient  IIopl  pottery  Is  exhibited  on  the  second  floor,  east 
north  hall  of  the  Natural  History  Building. 
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Juniperus  occidentoMs^  is  valuable  for  firewood,  but  its  brittleness 
and  crookedness  render  it  almost  valueless  for  Hopi  construction* 
For  minor  uses  the  oak,  Quercus  gambeOi^  is  brought  from  long  dis- 
tances to  the  north  ^or  bows,  digging  sticks,  dubs,  weft  battens, 
etc.  (see  pis.  80,  44),  and  the  mountain  mahoganvjO^ergooannig,  also 
brought  from  the  north,  has  its  chief  use  for  small  weft  batens  and 
combs  employed  in  belt  weaving.    Among  the  minor  wood  stuffs 

having  economic  value  may  be  mentioned 
yucca  flowering  stalks  and  wands  of  the 
rhus  and  willow.^ 
I  Timbering  by  the  crude  processes  pur- 
sued by  the  ancient  Hopi  consisted  of  fell- 
ing the  larger  trees  and  cutting  them  off 
to  lengths  by  means  of  fire.  Smaller 
growths  were  cut  with  the  stone  axe,  limbs 
broken  off  with  the  stone  hammer-maul, 
and  saplings  and  stems  sectioned  with  the 
saw-scraper.*  The  logs  were  peeled  with 
the  stone  axe.  So  far  as  can  be  determined 
\  the  wedge  for  splitting  wood  was  not 
known.  In  the  further  operations  of  wood- 
working the  stone  rasp,  the  knife  and  saw 
of  chert,  and  the  drill  and  spfioothing 
stones  were  used.  Of  the  stone-age  took 
only  the  rasp  and  drill  (fig.  42,  a,  &,  c) 
have  surviv^  to  the  present,  iron  tools 
having  been  substituted.  This  change  ap- 
pears to  have  taken  place  recently  in  re- 
gard to  most  of  the  implements. 

consist  of  dolls  (pi.  42),  tikuB;  parts  of 
masks,  animal  figurines  as  birds,  feather 
boxes  (pL  43,  figs.  2  to  5),  etc.;  and  pahos 
of  great  variety.  Joined  work  consists 
of  masks,  headdresses,  slats  of  wood,  altar  frames,  lightning  sticks 
(see  fig.  45)  and  other  religious  paraphernalia  (figs.  43, 44) .  Joining 
is  effected  with  leather  thongs  or  fiber  cord  and  wooden  pegs  and  pin- 
yon  gum.  Among  the  various  simple  obi^^  ^^  ^OT^  made  by  the 
Hopi  are  firemaking  sticks,  digging  sticks,  rabbit  clubs,  bows  and 
arrows,  weaving  tools,  parching  rods,  traps,  loom  parts,  etc.,  which 
are  described  under  their  appropriate  classes.  Wood  was  worked  in 
the  main  like  stone,  and  some  wooden  objects  like  dolls  were  ground 

^  For  wood  used  In  house  constmetloii  see  Mlndeleff  Paeblo  Architecture,  8th  Ann.  Bept 
fior.  Amer.  Bthnol.,  1886,  p.  102. 
•  Hough,  Bull.  87,  U.  S.  Nat  Mus. 
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to  shape  on  stone  without  the  interposition  of  any  tool.    Short  simple 

implements  like  weaving  battens  and  digging  sticks  were  ground  in 

this  way  and  with  an  abrading  stone 
of  convenient  shape  held  in  the  hand 
all  the  mechanical  requirements  for 
sculpture  in  the 
round,  the  under- 
cuts, ridges,  cham- 
fers, grooves,  etc., 
were  possessed  by 
the  Hopi  wood- 
worker. It  is  ob- 
served also  that 
the  quality  of 
workmanship  in 
wood  shown  in  the 
ancient  specimens^ 
has  not  been  ad- 
vanced by  the  pos- 
session of  iron 
tools  in  the  modem 
epoch.  It  i^pears 
that  iron  tools  have 

only  served  to  increase  the  facility  of  getting  the  raw  material  and 

the  speed  of  manufacture  of  the  products. 


FM.  4Sir-OBMA]IZin8  lOE  8IDB0  OF  MASK. 

a.  Fbokt  YDEir.   b,  Smi  Yaw. 


Fio.  44.— Mask  oBMAMHin 
or  PAINTED  Goinn>.  r«. 
Fbokt   yxbw.     6.  LSidk 


FlO.  45.— O.  LIOHTNINO  FRAME  CLOSED,     b,  SAME  EXTENDED  BT  FULLINO  HANDLES  TOOETHEE. 

The  absence  of  the  wedge  which  generally  precedes  the  saw  or  any 
other  primitive  tool  and  useful  in  the  procural  of  masses  of  wood 

^  Fewkes,  Dr.  J.  Wlnlter,  17th  Ann.  Bept  Bur.  Amer.  Bthnol.,  pt.  2,  pis.  164-0 ;  Hougb» 
BnU.  87,  U.  8.  Nat  Mns.,  1014. 
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with  plane  surfaces  was  a  great  drawback  to  Pueblo  woodworking. 
Such  wood  sections  of  small  size  and  of  very  fissile  wood  as  the 
llower  stalk  of  yucca  and  like  plants  were  indeed  made  in  some  locali- 
ties, but  in  small  amount  and  probably  by  splitting  with  the  flint 
knife.  Usually  such  pieces  were  ground  down  on  sandstone  from 
larger  masses  of  wood. 

Cottonwood  trees  often  decay,  forming  hollow  shells  of  thin  wood 
which  the  Hopi  appropriate  for  drums. 

HORN. 

The  Hopi  formerly  madft  a.  lipiifed  nsft  of  horn  in  the  arts,  chiefly 
for  larp;e  spoons  used  in  preparing  tod  serving  food.  For  these 
utensils  the  material  was  the  horns  of  the  mountain-sh^p  which 
already  approximated  the  form  desired.  The  horn  was  rudely 
dressed  and  bent  to  shape  with  heat,  and  the  finished  ladle  is  rough 
and  clumsy,  probably  owing  to  the  difficulty  in  working  the  sub- 
stance by  the  abrading  methods  practiced  by  the  Hopi.  Identical 
horn  ladles  are  found  in  all  the  Pueblo  villages  and  their  number 
indicates  the  abundance  of  moimtain  sheep  formerly  existing  in  the 
mountains  of  New  Mexico  and  Arizona. 

The  disk  whorl  of  the  spindle  was  sometimes  made  of  horn,  and 
hooks  for  the  pack  strap  and  combs  for  weaving  were  occasionally 
of  the  same  material.  Horns  of  the  antelope  were  used  entire  as 
hooks  planted  in  the  walls  of  houses;  sewed  to  certain  helmet  masks 
or  perforated  to  form  a  wrench  for  straightening  basket  wands,  ar- 
rowshafts,  or  other  rods  (see  pi.  46,  fig.  4) .  Entire  horns  were  also 
used  as  bells  or  rattles  (see  pi.  22,  fig.  1). 

BONE. 

I  Bones  of  animals  entered  little  into  the  arts  of  the  Hopi,  the  chief 
use  being  for  awls  (see  pi.  46)  and  leather-working  implements. 
Scapulae  were  used  in  music  (see  pi.  51)  and  as  scarecrows  (see  pi.  22, 
fig.  3). 

SHELL. 

Shell  work  is  sparingly  practiced  by  the  Hopi,  but  when  possessed 
of  shells  from  the  sea,  which  they  value  highly,  they  are  able  to  per- 
forate them  for  stringing  as  necklacgs  and^rattlfiSi;  but  they  do  not 
make  beads  or  do  any  work  in  shell  comparable  to  that  found  in  the 
ancient  ruins. 

LEATHER. 

The  environment  of  this  portion  of  Arizona  is  not  animal  and 

there  was  always  a  scarcity  of  skins  for  clothing  and  other  uses. 

*  In  consequence  weaving  became  much  developed  among  the  Hopi. 

Nevertheless,  the  trade  in  tanned  deerskin  was  very  important  and 


Digitized  by 


Google 


NO.  2235.  HOPl  INDIAN  COLLECTION— HOUGH,  279 


comprised  the  chief  exchange  with  less  advanced  tribes  living  on  the 
range  of  the  deer.  The  most  valued  skins  were  procured  from  the 
Havasupai  living  in  Cataract  Canyon,  about  100  miles  west  of  the 
mesas.  Ijess  valued  skins  came  from  the  Apache  of  the  White 
Mountains,  to  the  south.  Formerly  great  herds  of  antelope  roamed 
over  the  rolling  grassed  plains  of  the  basin  of  the  Little  Colorado 
River.  A  disease  of  some  unknown  character  is  said  to  have  dimin- 
ished their  herds  in  historic  times,  and  on  the  introduction  of  great 
numbers  of  cattle,  with  the  consequent  depletion  of  the  grasses,  the 
antelope  became  practically  extinct.  This  animal,  though  difficult 
of  capture,  no  doubt  furnished  a  certain  amount  of  food,  but  its  skin 
is  thin  and  weak  and  of  insufficient  value  to  repay  tanning. 

Dyeing  leather  by  infusions  of  bark,  etc.,  was  known  to  the  Hopi ; 
and  they  applied  colored  earths  by  rubbing  them  into  the  open  tex- 
ture of  the  surface  of  soft  tanned  skins.  Colors  were  also  applied 
mixed  with  some  medium  as  saliva,  or  an  emulsion  of  oily  seeds, 
etc.  The  mordant  for  infusion  or  vat  color  was  almogen  or  crude 
native  alum.^ 

In  dyeing  leather  black  an  advanced  process  like  that  known  by 
the  Navaho  was  employed  in  which  an  iron  tannate  (ink)  is  found. 
The  knowledge  of  this  process  appears  to  be  derived  from  the  white 
man  and  probably  came  in  with  the  weaving  of  wool  like  the  secret  of 
mordanting  indigo,  this  dye  being  introduced  to  the  Pueblos  at  an 
early  date  at  the  Spanish  settlements  on  the  Rio  Grande  (Santa  Fe, 
Espanola),  in  order  to  encourage  the  industry  on  the  Crown  lands 
of  Mexico.  It  appears,  however,  from  archeological  data,  that  mor- 
danting was  known  to  the  ancient  Pueblos,  but  not  to  the  extent 
indicated  by  the  black  dyeing  process  mentioned,  which  resembles 
more  the  crude  rule  of  thumb  recipes  developed  with  the  European 
industries  before  the  knowledge  of  chemistry  became  accessible.  The 
lines  of  progress  of  the  dyer's  art  have  been  followed  to  a  greater 
or  lesser  extent  by  most  uncivilized  tribes;  thus  some  of  the  processes 
now  reduced  to  scientific  exactness  are  observed  in  their  crude 
tentative  shape  among  people  of  low  advancement.  In  some  envi- 
ronments the  conditions  are  rarely  favorable  for  their  utilization. 
They  are  put  to  use  in  areas  where  a  civilization  is  developing  under 
what  may  seem  unfavorable  surroundings  and  the  needs  of  the  popu- 
lation must  lay  under  contribution  for  products  lands  situated  at 
great  distance;  thus  Peru  drew  on  the  Amazon  Valley;  Mexico  on  its 
tropical  coasts;  and  the  Pueblo  region  on  its  subsidiary  environ- 
ments. It  can  readily  be  seen  that  the  Pueblos  would  have  developed  / 
a  much  more  complex  and  markedly  higher  material  civilization  if 
tropical  or  subtropical  sources  of  supply  had  been  accessible.    The 

^  Hongh,  A  coUection  of  Hop!  ceremonial  pigments.    Ann.  Kept.  XT.  S.  Nat.  Mus.,  1900, 
pp.  46a-471 ;  Pepper,  The  Making  of  a  Nayaho  Blanket.     "  BTerybody'g."  Jan.,  1002,  p.  87. 
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V  Hopi,  thrown  on  their  own  resources,  made  a  creditable  showing  in 
the  application  of  color  to  materials  beginning  with  the  most  primi- 
tive and  advandng  as  follows:  Staining  with  earth  and  mineral 
colors;  dye  infusions  of  flowers,  seeds,  bark,  etc.,  simple  or  in  com- 
bination, or  combined  with  mineral  colors;  the  discovery  of  fixing  or 
saturating  material  with  color  by  boiling  in  infusions;  and  the  dis- 
covery, by  chance  perhaps,  of  a  mordant  through  empirical  experi- 
mientation.  Tools  used  in  tanning  have  not  been  seen  among  the 
collections  from  the  Hopi,  as  these  collections  have  all  been  gathered 
in  recent  years  since  the  game  became  scarce.  From  prehistoric  sites 
there  have  been  recovered  leatherworking  tools,  consisting  of 
breakers  of  deer  tibia  and  pelvic  bones  and  fleshers  of  femurs.  Such 
bones  on  account  of  their  i^ape  and  availability  were  generally  used 
by  the  American  tribes.  The  cutting  of  leather  by  primitive  methods 
presents  some  difficulty,  and  it  would  seem  probable  that  among  the 
American  Indians  before  the  introduction  of  iron  elaborate  leather 
work  would  be  difficult  and  for  costumes  perhaps  robes  to  a  large 
extent  served  the  purpose  of  formed  garments.  Bawhide  and  tanned 
skin  can  be  cut  with  chips  of  chert,  chalcedony,  and  obsidian,  the 
latter  being  very  good  for  the  purpose,  but  none  of  these  stones  are 
as  effective  as  iron.  All  iftfttliAr  ftn^ing  in  prehistoric  times  was 
done  with  chips  or  flakes  of  stone,  and  no  classified  implement  for  the 
purpose  has  been  found.  The  chief  tool  in  leatherworking  is  the  bone 
awl,  whose  point  makes  possible  fine  sewing  as  that  with  the  needle. 
Awls  are  found  in  profusion  in  the  ancient  sites,  those  for  leather 
sewing  being  charad^rized  by  a  fine  slender  point 

Another  important  use  of  tanned  leather  is  fjKUXlfifiC&siss.  (sse  figs. 
15, 16, 27) .   The  method  of  making  them  is  as  follows : 

The  outline  of  the  foot  is  traced  on  the  piece  of  rawhide,  the  thick 
skin  on  the  back  of  cattle  being  regarded  as  best  Outside  of  this 
outiine  a  margin  of  about  half  an  inch  is  traced  and  marked,  and 
the  sole  cut  out  to  this  outline.  The  next  step  is  to  soak  the  sole, 
form  it  up  at  the  edges,  and  around  the  edge  is  cut  a  slit  for  the  welt 
The  welt  is  then  bent  up  and  the  vamp  which  has  been  cut  out  is 
sewed  on  with  sinew  by  means  of  the  bone  awl.  When  the  sewing 
of  the  vamp  is  completed,  the  moccasin  is  turned  inside  out  and  the 
heel  portion  sewed  on,  care  in  every  case  being  taken  to  hide  the 
stitches,  the  resultant  work  being  extremely  neat  The  heel  leather 
is  cut  with  a  flap  which  goes  over  the  ankle  and  is  buttoned  as  in 
the  Navaho  moccasin,  or  tied  with  a  buckskin  thong.  It  will  be 
seen  that  as  the  sole  is  larger  than  the  foot,  the  surplus  rolls  up  over 
the  sides,  giving  an  excellent  protection  for  the  foot  against  sharp 
rocks,  thorns,  etc  Often,  according  to  taste,  the  vamp  and  heel  por- 
tion are  of  different  colored  leather. 
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A,  variety  of  small  pouches,  of  buckskin  are  made,  usually  being 
simple  pursings  of  leather,  or  with  little  sewing.  The  most  com- 
plicated is  in  the  shape  of  a  crescent  moon,  the  opening  supplied  with 
a  flap,  being  at  the  center.  Thongs  for  carrying  the  pouch  are  tied 
at  the  ends  of  the  horns.  This  pouch  resembles  those  of  the  Zuni 
(fig.  46). 

Another  use  for  leather  is  in  making  ceremonial  shields  and  masks,  | 
and  for  this  purpose  rawhide  is  used.    Some  of  this  work,  especially 
in  imitating  the  form  of  horns  of  the  mountain  sheep,  is  very  skill- 
fully done. 

One  of  the  important  uses  of  leather  at  present  is  connected  with  ^ 
the  horse  and  burro  for  sinches,  hobbles,  pack  saddles,  bridles,  whips, 
etc.    Lariats  braided  from 
buckskin    were    formerly 
made,    and    the    work    on 
them  is  very  neat. 

WORK  IN  FEATHERS. 

•  Feathers  are  of  prime 
importance  among  the 
Hopi  on  account  of  their 
extensive  use  in  ceremonial 
paraphernalia  and  objects 
nearly  connected  with  re-       fio.4«.— leatheewabt  pouch  whhwhwooid. 

ligion.  In  this  respect  they  are  used  on  ceremonial  costume,  masks, 
prayer  sticks,  prayer  offerings,  and  offerings  of  felicitation  at  the 
Soyaluna  ceremony  (see  pi.  48,  fig.  1),  and  many  others.  There  is 
lit^e  if  any  secular  use  of  feathers,  but  quills  were  used  in  a  kind  of 
textile  work  (see  pi.  82),  and  as  bird  snares.  Anciently  feathers  of 
the  turkey  were  applied  to  cords  with  which  blankets  were  made, 
and  these  blankets  preceded  the  rabbit  skin  robe. 

MASK  MAKING. 

The  skill  of  the  Hopi  is  displayed  in  the  making  of  masks,  which 
with  other  complicated  religious  paraphernalia,  demand  a  many- 
sided  ability  for  construction.^  Masks  covering  the  head  are  formed 
of  a,  width  of  dampened  rawhide,  sewed  at  the  edges  and  pushed  or 
formed  into  shape.  Orifices  are  cut  for  the  mouth  and  eyes.  When 
dry  the  leather  is  firm  and  the  mask'is  painted  and  decorated.  Teeth 
are  sometimes  cut  from  a  strip  of  leather  and  fastened  on  with  sinew. 
The  tongue,  if  required,  is  a  strip  of  leather  painted  red  and  thrust 
through  the  mouth  orifice.  If  a  beard  is  required,  it  is  made  from 
horsehair  or  fur  and  sewed  on.    Lashes  of  hair  are  placed  over  the 

1  Examples  may  be  studied  In  the  west-north  hall  of  the  United  States  Natloinal 
Mosenm. 
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eyes  and  a  mass  of  horsehair  or  fur  sewed  to  the  top  of  the  mask. 
The  nose  is  often  a  cylinder  of  wood  sewed  in  place  with  sinew  or 
pegged  on,  or  it  may  be  the  neck  of  a  gourd,  and  the  ears  are  often 
blocks  or  tablets  of  wood  or  flaps  of  leather.  Many  masks  are  sup- 
plied with  a  visor  consisting  of  a  section  of  coiled  basket.  Some  of 
the  masks  require  snow  on  top,  and  this  is  simulated  with  cotton; 
feathers,  grasses,  etc.,  also  decorate  the  masks.  Around  the  lower 
margin  of  some  of  the  helmet  masks  is  tied  a  roll  of  painted  cotton 
cloth  or  fur  or  pine  twigs  as  seen  also  in  Zuni  helmet  masks. 

Cap  masks  have  for  a  foundation  a  bowl-like  wicker  or  twilled 
basket  structure,  or  in  modern  times  the  crown  of  an  old  felt  hat. 
Horns  of  the  antelope  are  pierced  with  holes  at  the  base  and  sewed 
on  or  imitation  horns  of  the  mountain  sheep  ingeniously  molded  in 
rawhide  are  sewed  to  the  masks  to  form  the  headdress  of  the  Ala- 
wimpkia  or  priests  of  the  Horn  Fraternity.  The  necks  of  gourds  are 
also  used  to  represent  horns.  The  horns  and  cap  of  these  masks  are 
frequently  formed  of  one  piece  of  skin,  and  to  cut  the  pattern  so  that 
it  will  join  properly  requires  considerable  ingenuity. 

Masks  representing  women  resemble  masks  with  which  civilized 
man  is  familiar.  The  face  is  modelled  with  some  art  and  when  sur- 
faced with  pinkish  clay  and  supplied  with  a  wig  have  a  striking 
similitude  to  Hopi  women.  Women's  masks  or  those  representing 
female  beings  are  supplied  with  eais  representing  squash  flowers 
formed  by  wrapping  bright  yarns  over  a  radiating  frame  of  splints 
or  martynia  spines  (fig.  48  a,  6).  A  coronet  around  the  top  of  the 
mask  is  sometimes  formed  in  this  way.  Flowers  are  often  carved 
from  disks  of  gourd  (fig.  44  a,  &)  or  consist  of  a  wooden  disk  with 
wooden  petals  stuck  around  the  periphery,  or  they  may  be  of  carved 
wood.  Bangs  on  the  woman's  masks  are  made  of  horsehair  dyed  red. 
This  is  made  in  a  strip,  the  ends  of  the  hairs  held  tightly  by  a  braid- 
ing of  three  cords.  Sometimes  the  bang  is  made  of  white  goat's  hair. 
All  the  ancient  female  deities  wore  bangs. 

The  masks  of  joined  wood  are  remarkable  pieces  of  work.  They  are 
fan  shape  and  consist  of  numerous  bits  of  wood  ground  to  shape  and 
joined  with  wooden  pegs  to  represent  flowers,  stars,  rainclouds,  birds, 
etc.  They  are  erected  on  a  semicircular  frame  of  wood  or  rods  cov- 
ered with  cloth  which  fits  over  the  sides  of  the  head.  They  are 
gaudily  painted  with  bright  earths  and  are  very  striking.  In  the  apex 
is  a  ring  of  comshuck  which  rests  on  top  of  the  head  when  the  mask 
is  in  place,  and  the  mask  is  secured  to  the  head  by  leather  straps  or 
buckskin  thongs.  Some  of  these  masks  are  made  up  of  rain-cloud 
tablets  sewed  together  and  have  a  rectangular  opening  for  the  head. 
Some  of  them  consist  of  a  framework  of  rods  covered  with  painted 
cloth  or  skin.    This  construction  is  carried  out  in  other  religions 
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paraphernalia.    The  several  types  of  masks  used  by  the  Hopi  may  be 
classified  as  follows : 

1.  Helmet  uiasks  of  rawhide,  which  cover  the  v.iiole  head.  Uajj  masks  after 
the  helmet  tyiie. 

2.  Face  m.isks  niodelctl  In  rawliide  to  represent  the  human  countenance,  ani- 
mal, or  monster  lieads. 

3.  Cap  masks  of  basketry  with  curving  horns  modeled  In  skin  or  made  of 
necks  of  gourd.  Hat  masks  of  one  piece  of  skin  forming  the  head  part  and  two 
upright  horns. 

4.  Coronet  or  tablet  masks  of  joined  pieces  of  wood  or  skin  stretched  over 
a  framework.  With  tliese  is  worn  a  visor  or  band  passing  around  the  head  and 
having  eye,  nose,  and  mouth  lioles  cut  in  it.  Such  visors  are  also  worn  with  the 
cap  masks. 

There  is  an  immense  amount  of  inventive  ability,  mechanical  skill, 
and  artistic  labor  displayed  in  the  construction  of  ceremonial  para- 
phernalia— ^the  scenery  of  the  religious  rites,  if  it  may  be  so  called. 
The  personal  paraphernalia  of  costume  masks  and  objects  collected, 
with  the  participation  of  the  celebrants,  run  the  gamut  of  complex- 
ity in  their  preparation,  but  the  requirements  of  the  collective  set- 
ting of  the  ceremonies  are  even  more  far-reaching.  The  difficulty 
of  the  mere  record  of  the  preparations  and  mechanical  conduct  of  a 
single  ceremony  is  enormous.  The  altara  alone,  erected  by  the  dif- 
ferent fraternities  during  the  rites,  are  marvels  of  complexity.  Some 
ceremonies  demand  mechanical  manipulations  that  are  surprising 
in  their  production  and  in  their  effect  on  the  beholder.  One  of  these 
is  the  Palulukong*  ceremony,  excellently  described  by  Doctor  J.  Walter 
Fewkes,^  which  huge  mechanical  snakes  emerge  from  orifices  in  the 
altar  frame  or  from  great  jars  and  struggle  realistically  together  or 
with  the  celebrants. 

An  invention  of  the  Hopi  which  shows  ingenuity  is  a  folding  * 
frame  used  in  ceremonies  to  represent  lightning  (figs.  45  a,  &)• 

WEAPONS   AND  HUNTING. 

^  The  social  organization  of  the  Hopi  is  very  complex,  being  inter- 
penetrated by  the  rules  and  laws  of  an  extremely  involved  religion, 
itself  a  partial  fusion  of  ideas  of  varied  origin. 

In  its  elementary  form  the  organization  is  based  on  the  clan  and  ' 
its  group  of  laws,  secular  and  religious.  The  case  of  a  single  clan 
occupying  its  own  settlement  is  comparatively  simple.  Here  the 
government  would  be  administered  by  the  circle  of  clan  elders  who 
act  both  in  a  religious  and  secular  capacity,  directing  all  the  prac- 
tical work  of  the  clan,  but  on  a  religious  basis — ^that  is,  all  activities 
are  to  be  referred  to  the  direction  of  the  supernatural  powers,  ap- 
peal to  which  would  be  through  the  fraternity.    The  approximation 

^  Fewkefl,  Dr.  J.  Walter  and  A.  M.  Stephen.    The  Pa  la  lu  konte :  Jonm.  Amer.  Folk- 
Lore,  Tol.  6.  Oct.  and  Dec,  1903,  pp.  269-284. 
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of  several  clans  in  one  village  requires  adjustments,  but  these  give 
rise  to  no  serious  changes  in  the  organization.  A  coalescence  of 
dans  gives  rise  to  no  higher  social  functions,  and  it  may  be  said 
that  at  the  arrival  of  the  Spaniards  the  executive  or  gubernatorial 
functions  of  the  Hopi  were  not  invested  in  a  single  head.  This 
feature  was  forced  on  the  Pueblos  by  act  of  the  United  States  Gov- 
ernment by  the  appointing  of  civil  chiefis,  whose  power  in  effect 
was  nothing  unless  it  coincided  with  inherited  clan  delegation  of 
authority. 

The  displacements  of  the  social  organization  at  times  are  very 
curious.  Ordinarily  when  a  ceremony  is  not  in  progress  such  regu- 
lation of  the  activities  of  the  pueblo  as  are  necessary  is  provided 
I  through  the  council  apparently  without  action  of  a  fraternity.  Dur- 
ing a  ceremony  the  pueblo  appears  to  be  in  the  control  of  the  fra- 
ternity or  fraternities  holding  the  ceremony.  This  is  shown  in  the 
closing  of  the  trails  leading  to  the  pueblo  to  prevent  profanation, 
first  observed  by  the  Spaniards  under  Espejo  in  1588.  The  patrols 
who  even  to  this  day  order  white  men  away  during  ceremonies  se^n 
to  point  to  this  feature.  It  would  appear  that  clan  control  of  the 
village  was  the  usage  at  times  of  a  ceremony  held  by  members  of  a 
clan. 

I  It  is  true,  however,  that  all  ceremonies  by  any  clan  whatsoever  are 
held  for  the  common  good  of  the  associated  clans  constituting  the 
village. 

War  and  hunting  are  also  features  of  the  social  ofganizaticm.  War 
or  protection  was  socio-religious  and  was  entrusted  to  a  fraternity. 
Hunting  belonged  to  the  communal  type  and  was  a  feature  entering 
into  the  rites  of  some  fraternities. 

HUNTING. 

Hopi  legendaries  say  that  before  the  advent  of  the  white  man 
their  country  was  covered  with  excellent  grass  and  consequently 
there  was  much  game.  There  appears  to  be  a  substantial  foundation 
to  this  legend,  since  we  know  that  by  wasteful  methods  of  over- 
stocking, the  grasses  and  other  herbage  of  Arizona  have  been  reduced 
by  the  white  man  to  a  minimum  in  some  parts  and  exterminated  in 
others.  In  former  times,  then,  the  range  of  animals  may  have 
been  extensive  where  now  they  are  restricted.  The  antelope^  was, 
as  we  know,  plentiful  in  all  portions  of  the  open  country,  and  prob- 
ably,  deeiL^of  several  species  ranged  with  them._J2fiaiL4ilso  had  a 
more  extensive  range  on  account  of  food,  there  being  evidence  that 
juniper  forests  were  much  more  widespread  than  at  present.  Smaller 
mammals,  like  the  fox,  coyote,  wolf,  skunk,  raccoon,  porcupine, 
I  badger,  prairie  dog,  rabbit,  hare,  mice,  etc.,  may  or  may  not  have 
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been  more  prevalent.    Birds  are  still  numerous;  reptiles  and  insects 
are  3  et  in  sufficient  quantity. 

The  above  is  a  summary  of  the  animal  resources,  near  and  far, 
which  were  available  to  the  Hopi  and  use  was  made  of  all  of  them. 

The  capture  of  the  larger  mammals  was  effected  by  battue,  the 
game,  principally  antelope,  being  driven  into  corrals  having  pockets. 
This  method  was  pursued  anciently  but  was  greatly  accentuated  on 
the  acquisition  of  the  ho^^and  tha-koujtSas  The  Hopi,  however^ 
did  not  pursue  this  method  to  the  same  extent  as  the  Navaho,  pre- 
ferring rather  to  depend  upon  the  number  engaging  in  the  hunt  and 
individual  agility  which  rivaled  that  of  the  aniirmlg  themselves.  They 
also  wore  ag  d^^y^  the  heads  of  antelope  prepared  for  the  purpose, 
thus  taking  advantage  oi  tne  well-knowBTcuriosity  of  this  animal. 

Hunting  was,  to  a  great  degree,  ritual,  ceremonial  hunts  being  an  / 
accompaniment  of  certain  ceremonies,  as  the  Sovaluna.  Hunting 
undertaken  as  such  by  individuals  was  attended  with  ceremony  and 
aided  by  fetiches,  but  chance  flushing  and  pursuit  of  game  had  no 
religious  character.  The  curved  flat  club-boomerangwas  the  favorite 
weapon  for  killing  small  game,  and  in  good  hands  was  almost  as 
accurate  within  its  range  as  the  bow  and  arrow^  but  the  latter  had 
necessarily  a  more  extensive  use.  Skill  in  throwing  rocks  may  be 
mentioned  in  connection  with  the  capture  of  game.  The  capture  of 
animals  depended  upon  the  habits  of  the  animals  themselves  and 
upon  circumstances.  Thus,  during  heavy  rains,  rivulets  were  con- 
ducted into  the  burrows  of  prairie  dogs  by  means  of  a  hoe,  and  the 
animal  coming  out  in  half -drowned  condition  was  dispatched  with  a 
stick,  dozens  being  so  captured  in  a  short  time.  The  habits  of  animals  \ 
were  well  known  to  these  Indians,  and  this  knowledge  was  brought 
in  play  when  the  occasion  arose. 

Animals  taken  ceremonially  for  use  in  religious  observances  are 
required  to  be  captured  without  mutilation  and  without  shedding  of 
blood.  This  taboo  is  based  on  the  prescription  of  perfect  offerings 
and  has  given  rise  to  the  use  of  the  club-boomerang,  regarded  as  a 
ceremonial  hunting  weapon  for  the  capture  of  small  mammals,  in- 
stead of  the  bow  and  arrow.^  Birds  whose  plumage  alone  is  desired 
in  its  utmost  perfection  are  therefore  not  killed  with  the  club  or  the 
bow  and  arrow,  but  snared  and  trapped.  Small  birds  are  taken  with 
a  series  of  nooses  secured  at  intervals  along  slender  rods  planted  near 
springs  where  birds  congregate.  The  nooses  now  used  are  of  horse- 
hair. Seeds  are  scattered  about  the  place  and  the  birds  feeding 
become  snared  in  the  nooses.  Eagles  are  caught  with  far  greater 
difficulty,  the  method  being  to  buiia  a  circular  tower  on  some  high 
elevation,  place  over  the  top  a  frame  of  rods  lashed  together,  and 

>The  Znnl  preferlptlon  for  the  ceremonial  taking  of  deer  la  that  the  animal  shall  be 
amothered.     Mra.  M.  C.  Sterenaon,  28d  Ann.  Rept  Amer.  Bnr.  BthnoL,  p.  480. 
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upon  which  is  tied  a  rabbit.  The  hunter  after  ceremonial  purifica- 
tion enters  the  tower  and  patiently  waits  for  an  eagle  to  swoop  down 
upon  the  rabbit,  and  when  this  occurs  the  man  reaches  through  the 
frame  and  seizes  the  eagle  by  the  legs.  In  its  struggles  to  escape  the 
eagle  becomes  exhausted,  rendering  its  subjugation  easier,  but  the 
hunting  needs,  on  the  part  of  the  Indian,  great  patience,  courage  and 
address.^  Eagles  so  captured  are  impounded  until  the  feathers  are 

I  needed.  The  Zuni  keep  them  in  cages.'  Especially  important  in 
Hopi  ceremonies  ^°  i^<»gU  dowp^flnH  the  supply  is  gathered  from 
young  birds  taken  from  the  nests  whose  ownerdiip  is  vested  in  the 
clans.*  These  birds  are  brought  to  the  pueblo,  stripped  of  down  and 
killed  by  pressure  on  the  sternum  and  buried  in  tha  ftnpjle  cpjr}9tt^iY' 
The  wild  turkey  was  formerly  kept  for  its  feathers^  and  at  present 
the  domestic  turkey  is  used  in  its  stead.  The  great  demands  for 
feathers  of  various  birds  in  the  ceremonies  necessitates  efforts  to 
maintain  the  supply,  and  extraordinary  skill  in  capturing  them. 
•  Communft)  hnntA,  so-called,  should  be  considered  from  the  social 
and  religious  side  of  Hopi  life  rather  than  from  the  economic  stand- 
point. The  origin  of  the  custom  may  have  been  utilitarian,  neces- 
sitated by  the  habits  of  game  in  an  open  country,  the  primitive  gre- 
garious method  of  Hopi  hunting  by  driving,  running  down,  and 
surrounding  the  quarry,  the  protection  of  numbers  in  the  presence 
of  enemies,  and  finally  the  carefree  enjoyment  of  such  hunts  in  com- 
pany with  congenial  spirits  intent  on  getting  the  most  out  of  the 
occasion.  In  fact  to  an  observer  of  a  hunting  party  in  action,  the 
peaceful  people  seem  to  be  anything  but  that,  and  to  have  let  them- 
selves loose  with  the  intention  of  massacring  everything  living  in 

I  sight.  The  hunt  may  be  divided  into  two  periods — ^the  departure  to 
the  field  with  hilarity,  the  fierce  hunt,  though  only  for  rabbits,  and 
the  subdued  return  with  whatever  the  gods  of  the  chase  have  awarded 
in  the  way  of  game. 

The  Hopi  tcaitthe  coyote,  the  fox,  and  other  mammals  and  birds. 
The  common  form  is  the.jgadfall,  the  weight  consisting  of  a  flat 
stone  held  up  on  a  peg  withrounded  ends,  the  lower  resting  on  a  con- 
vex surface  of  wood,  giving  a  very  unstable  support.  The  bait  is 
tied  to  the  peg  and  a  slight  pull  upsets  the  support  and  releases  the 
stone.  A  similar  trap  is  found  among  the  Zuni.  The  simplicity  of 
this  device  is  noteworthy;  it  can  be  prepared  in  a  short  time  from 
material  readily  at  hand  and  without  tools,  the  rubbing  necessary  to 
round  the  sticks  being  done  on  stones.  The  figure  four  device  is  not 
known  to  the  Hopi  and  indeed  on  account  of  the  meager  environment 

^Property  rights  Id  eagles  among  the  Hopi,  J.  Walter  Fewkes,  Amer.  Anthrop.  (n.  s.), 
vol.  2,  Oct.-Dec,  1900,  p.  70. 

*  Zuni  Folk  Tales,  F.  U.  Cusbing,  New  York,  p.  34. 
■Fewkes,  Amer.  Anthrop.  (n.  s.),  toI.  2,  1900,  p.  69. 
*WIn8hlp,  In  14th  Ann.  Rept.  Bur.  Amer.  Ethnol.,  p.  517. 
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the  rather  complicated  inventions  which  characterize  the  traps  of  the 
tribes  who  depend  largely  upon  the  chase  are  not  developed  here. 
The  name  for  trap  is  Gha-kom-i^  appearing  in  continuiation  as  iak- 
chakorm^  coyote  trap ;  peha-chakormy  bird  trap. 

V^EAPONS. 

One  of  the  most  curious  of  American  Indian  weapons  is  the  throw- 
ing club,  ^^jioomftmng,^'   fiftllftH    jyuin  Ic.qK'u^  (pi.   44,  fig.  4,  Cat   No. 

126348  U.S.N.M.).  It  is  made  of  oak^  Quercua  gambeUi^  a  very  hard 
tough  wood,  presenting  great  obstacles  to  working,  especially  with 
the  crude  tools  and  appliances  of  the  Hopi.  The  club  is  flat,  about 
one-half  inch  thick,  and  the  curve  is  produced  by  working  from  wood 
selected  for  its  natural  bend.  At  one  end  a  hand-grip  is  cut  and  the 
other  end  is  usually  apexed.  The  club  is  smoothly  finished,  often 
polished,  and  is  painted  red  with  a  customary — perhaps  prescribed — 
design  in  black,  representing  rabbit  feet.  The  careful  finish  of  the 
club  appears  to  be  for  the  purpose  of  expediting  its  passage  through 
the  air.  It  is  held  in  position  for  throwing  with  the  concave  edge 
front  brought  down  with  a  sweep  and  released  in  a  horizontal  posi- 
tion (pi.  58).  It  rotates  in  the  air  and  on  striking  the  ground  or 
an  obstacle  executes  a  series  of  evolutions,  often  for  several  yards 
around  the  point  of  contact,  touching  the  ground  and  erratically 
flying  up  several  times,  but  has  no  tendency  to  return  to  the  thrower. 
The  Hopi  use  this  club  with  considerable  skill  in  hunting  rabbits  and 
rarely  miss  the  quarry.  The  weapon  appears  to  be  very  ancient  and 
may  at  present  be  assigned  almost  exclusively  to  the  Hopi.  Clubs 
that  suggest  the  beginnings  of  the  flat  putc  kohu  are  frequent  (pi. 
44,  fig.  1,  Cat  No.  69480,  U.S.N.M.)  and  are  the  common  form  of  the 
Zuiii.  This  club  is  often  flattened  on  the  sides  (pi.  44,  fig.  2,  Cat 
No.  69634,  U.S.N.M.)  and  when  more  flattened  and  formed  at  one 
end  for  grasping  (pi.  44,  fig.  8,  Cat.  No.  69448),  the  resemblance  to 
the  typical  putc  kohu  (pi.  44,  fig.  4)  is  apparent. 

Th£^bow  and  arrow  must  be  regarded  as  having  been  the  most  im-l 
portant  weapon  of  the  Hopi,  but  as  the  innate  character  of  the  people 
is  pen  (y  fill  J  their  name  expressing  this  aspect,  the  extent  and  develop- 
ment of  weapons  among  them  is  very  limited.  The  bows,  so  far  as 
may  be  determined  from  specimens  collected  within  forty  years  and 
which  no  doubt  represent  modified  survivals,  are  small.  They  are 
made  of  a  hard  and  elastic  oak,  Quercus  gambelli^  procured  in  the 
mountains  far  to  the  north  of  the  villages,  and  though  short  are 
strong  and  effective.  They  are  self  bows  and  there  is  no  evidence 
that  they  were  backed  with  sinew,  as  was  the  custom  with  their  n^gh- 
bors  and  enemies,  the  Ute,  Navaho,  Apache,  and  other  tribes.  As 
mentioned,  the  formation  of  a  bow  from  tough  oak  by  means  of  the 
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crude  stone-age  tools,  was  difficult;  the  procural  of  the  wood  itself 
required  exceptional  labor,  especially  as  the  wedge  was  not  known. 
>  As  among  most  American  tribes,  fire  and  the  stone  ax  were  the  chief 
agencies  used  in  timbering.  The  bow  was  worked  out  from  the  rough 
wood  and  finished  by  attrition  on  sandstone  and  with  gritty  rubbing 
stones  (pi.  45,  fig.  1,  Cat.  No.  69532,  U.S.N.M.).  The  curve  in  the 
back  of  the  bow  is  formed  by  heating  and  bending  the  wood.  The 
nocks  are  not  deep.  The  string  is  of  sinew  looped  at  one  end  and 
I  wound  and  half  hitched  to  the  bow  at  the  other  end.  Most  of  the 
bows  are  painted,  which  indicates  their  connection  with  religious  ob- 
servances. This  has  been  the  case  with  ceremonial  offerings  of  bows, 
etc.,  from  ancient  times.  AnuffiS^are  made  from  sprouts  of  ^bn^ 
oak  shoots  or  wild  currant  smoothly  finished  (pi.  45,  figs.  2,  3,  Cat 
Nos.  69,603;  84,318  U.S.N.M.),  the  triple  feathering  of  hawk's  plum- 
age wrapped  on  with  sinew.  The  shaft  is 
grooved,  as  was  the  general  custom  in  America. 
Reed  shaft  arrows  have  not  been  used  by  the 
Hopi  since  their  settlement  in  their  present 
location;  but  the  reed,  PkragnUtea  communis^ 
has  almost  disappeared  from  the  southwestern 
United  States,  and  its  extinction  was  gradual 
up  to  the  time  of  settlement  and  grazing,  when 
it  passed  away  very  rapidly.  No  Pueblo  stone 
pointed  arrows  exist^  iron  having  superseded 
them,  and  the  stone  points  are  frequently  used 
as  charms  (fig.  47).  The  bark  was  scraped  off, 
the  rod  ground  and  polished  with  standstone 
abraders  (shown  in  archeological  collection), 
straightened  with  a  horn  wrench  (pi.  46,  fig.  4), 
feathered,  the  point  set  in,  and  the  shaft 
painted  with  yucca  splint  brush  (pi.  46,  fig.  1) 
from  a  paint  pot  of  four  colors  (pi.  46,  fig.  5).  The  awl  and  primi- 
tive basket  for  holding  resin  are  also  property  of  the  arrow  maker. 
To  protect  the  wrist  from  the  recoil  of  the  bowstring,  a  leather 
wristlet  is  used  (pi.  46,  figs.  4,  5,  Cat  No.  75700,  U.S.N.M.).  The 
examples  in  the  United  States  National  Museum  are  made  from 
harness  leather  procured  from  the  white  man  and  have  attached  to 
them  plates  of  tin  ornamented  with  pierced  work  or  punching. 

It  appears  probable  that  lances  were  never  used  by  the  Hopi,  or 
if  so,  only  to  a  slight  extent  iTiey  have  been  observed  among  some 
of  the  Pueblo  tribes,  who,  it  is  thought,  adopted  this  weapon  from 
the  ^Spaniards.  The  lances  referred  to  have  iron  heads,  often  bear- 
ing the  name  of  the  maker  and  date.  The  iron-head  lance  of  the 
Comanche,  Eliowa,  and  other  plains  tribes  may  have  had  as  a  proto- 
type a  shaft  tipped  with  a  chipped  stone  head,  like  those  which  are 


FlO.  47.— STOMS  ABBOW  tJBKD 
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known  to  have  been  used  in  Mexico  and  which  have  come  down 
to  recent  times  among  the  northwest  coast  tribes  and  Eskimos. 

While  objects  which  appear  to  be  shields  of  the  flimsiest  char- 
acter are  made  use  of  by  the  Hopi  in  ceremonies,  no  effective  shield  • 
has  ever  been  found  among  them.  A  large  basketry  shield  is  noted 
from  the  ancient  ruins  of  the  Canyon  de  Chelly.^  This  forms  the 
only  evidence  that  the  shield  was  used  by  the  ancient  Pueblos.  The 
eastern  Pueblos  used  shields,  and  it  is  worthy  of  consideration 
whether  they  were  introduced  from  the  plains. 

There  is  no  trace  of  fl^A  f.^mty  pfi^lr  ^mnng  the  Hopi,  nor  has  it 
survived  in  any  of  the  southwestern  tribes,  though  formerly  its  use 
was  widespread.  There  is  evidence  that  the  throw  stick  had  been 
invested  with  a  ceremonial  character  even  in  ancient  times  among 
the  Pueblos,  a  feature  which  often  marks  the  decline  and  disuse  of  ^ 
an  implement.  It  is  improbable  that  the  stone  axe  or  stone  head 
club  ever  had  important  or  general  use  as  warlike  implements  of  the 
Hopi,  which  seems  to  be  borne  out  by  the  scarcity  of  such  stone  age 
relics  in  the  ancient  ruins.  Nevertheless,  a  weapon  or  implement, 
called  ym  u  f^pnq^  traditionally  having  a  stone  head,  has  given  its 
name  to  one  of  the  Hopi  ceremonies.  It  may  be  possible  that  the 
stone  head  club  mentioned  was  the  peculiar  weapon  of  one  of  the 
clans  aggregated  to  the  Hopi  in  former  times  and  retained  as  a 
ceremonial  element  in  the  rites  observed  by  the  clan.  The  charac- 
teristic weapons  of  the  Hopi  appear  to  have  been  the  bow  and  arrow ' 
and  the  wooden  club.  There  is  a  tradition  that  a  stick  curved  at 
one  end  like  a  shepherd's  crook  was  anciently  used  as  a  weapon,  but 
in  a  manner  not  explained.  These  crooks  are  associated  with  war- 
riors in^  ceremonies  and  it  is  surmised  that  they  may  have  been  used 
for  hurling  darts  somewhat  as  the  throw  stick.  Frank  Hamilton 
Cushing  suggested  the  evolution  of  the  bow  from  a  stick  of  this 
kind  having  a  cord  stretched  from  the  end  of  the  crook  to  the  straight 
part  of  the  shaft,  a  dart  being  projected  in  a  manner  intermediate 
between  the  method  by  the  bow  and  throw  stock.  The  sling,  which, 
with  the  throw  stick,  seems  to  be  connected  with  the  development  , 
of  the  bow,  was  never  an  aboriginal  weapon  of  the  Hopi. 

The  warrior  according  to.  Hopi  ideas  is  represented  in  plate  52.  |«. 
The  older  weapons  have  become  playthings  for  children,  for  whom 
are  made  bows,  arrows,  targets,  clubs,  etc.    These  weapons  have  also 
survived  as  ceremonial  objects  and  one  of  the  chief  contributions  of 
religion  to  the  history  of  culture  is  the  preservation  of  obsolete  f  orm& 

QAMBS  AND  MUSIO. 

Athletic  games  are  limited  among  the  Hopi,  the  game  oLahilUSL- . 
or  bandy  being  almost  the  only  open-air  sport    The  shinney  is  a 


^  24tli  Ann.  Bept.  Bur.  Amer.  Bttinol.,  pi.  1. 
8348— 19— Proc.N.M.voL64 ^20 
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stout  curved  dub  of  Gambell's  oak,  brought  from  the  mountains  to 
the  north,  the  ball  being  of  buckskin  stuffed  with  wool  (pi.  47,  figs.  1, 
ll  2).  Foot  races,  hunts^  and  mel^  in  the  basket  dance  are  ceremonial. 
Games  of  pursuit  and  capture  follow  the  snake  dance  and  are  not 
considered  sports,  but  general  expressions  of  good  feeling. 

Children's  games  and  toys  consist  of  buzzerg  (pi.  47,  fig.  4) ,  jQpa 
which  are  actuated  by  a  whip  (pi.  47,  fig.  6) ;  handball  (pi.  47,  fig. 
7) ;  and  pea  shooters  of  gourd  and  yucca  stalk,  the  spring  being  a 
strip  of  elastic  wood  (pi.  47,  figs.  5  and  8). 

The  Hopi  have  a  variety  of  the  guessing  g^me,  widely  dissemi- 
nated among  the  Indians.  For  this  game  they  use  four  cylinders  of 
wood  excavated  at  one  end  into  a  cup-shape  cavity  and  decorated 
with  painting,  burnt  work,  carving  and  feathers  (pi.  48,  figs.  1-4  and 
6-8,  two  sets.  Cat  No.  128768  and  22380,  U.S.N.M.,  collected  by 
Mrs.  M.  C.  Stevenson  and  Major  J.  W.  Powell,  respectively).  The 
game  is  played  by  hiding  a  small  object  beneath  one  of  the  cups,  hav- 
ing the  opponents  guess  where  it  is  concealed.  A  bimdle  of  scoring 
straws  keep  the  record. 

The  cups  figured  on  plate  48  are  excellent  specimens  of  work  in 
wood,  and  of  decoration,  especially  by  pyroligny. 

The  ticking-game  of  the  Zufii  and  other  southwestern  tribes  does 
not  occur  among  the  Hopi.  Mention  has  been  made  of  the  custom  of 
shooting  with  bow  and  arrow  and  of  throwing  stones  at  a  mark. 
Feather  darts  of  corncob  are  thrown  at  a  rotating  ring  of  com  husk 
(pi.  47,  fig.  8).  This  game,  which  is  called  "  Motoun,^^  throwing  the 
wheel,  is  ancient  in  the  Pueblo  region.  It  is  played  by  boys.  Women 
in  the  Owaculti  ceremony  throw  arrows  at  a  similar  wheel.* 

Hopi  children,  having  few  toys,  are  compelled  by  the  exercise  of 
imagination  to  make  the  simplest  objects  serve  in  their  child  drama- 
play.  It  is  interesting  to  observe  the  seriousness  with  which  the 
little  children  conduct  their  play  and  the  great  psychologic  reac- 
tions stimulated  by  a  few  com  husks,  bits  of  stone,  etc.,  gathered 
and  spread  out  in  some  quiet  place  serving  as  the  imaginary  theatre. 
\  The  Hopi  are  very  fond  of  their  children  and  do  as  much  as  they  are 
able  to  contribute  to  their  amusement.  The  practical  side  of  most 
amusements  is  generally  uppermost  and  play  and  education  for  future 
duties  are  cunningly  combined.  Objects  in  miniature  are  made  for 
children.  The  potter  constructs  toy  vessels,  rattles,  and  dolls  (pi. 
49,  figs.  1,  2,  and  3),  and  sometimes  manufactures  models  of  houses 
(pi.  49,  fig.  5),  Toy  cradles  (pi.  49,  fig.  4)  are  the  most  common 
and  the  most  prized  possession  of  the  little  girls.  A  little  boy  is 
given  a  bow  and  target  It  is  difficult  if  not  impossible  to  differen- 
tiate the  religious  and  secular  ideas  and  usages  in  respect  even  to 

^  See  Colin  in  24th  Ann.  Bept  Bnr.  Amer.  Bttanol.,  PP.  495-407. 
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children's  toys.  From  the  standpoint  of  adults,  children's  toys  are 
given  a  religious  significance  through  connection  with  ceremonials, 
but  without  doubt  the  children  employ  the  toys  secularly  according 
to  their  limited  Imowledge.  Dolls,  therefore,  are  not  the  impersonal  f 
figurines  of  civilization,  but  are  representations  of  spiritual  beings. 
There  are  no  dolls  which  can  be  named  Flora  or  Mopsey;  the  name  is 
that  ot  some  awe-inspiring  ancestral  or  nature  spirit.  In  fact  the 
Hopi  infants  have  no  dolls  as  the  name  is  understood  in  civilization. 
The  figurines  called  dolls  are  tihus  (see  pi.  42),  a  word  like  the 
NahuatI  feOs  translated  god,  and  are  prepared  by  celebrants  in  Kat- 
china  cereniouies  to  represent  the  being  to  be  impersonated  by  the 
actor.  Alter  the  ceremony  the  tihu  is  given  to  a  child,  who  thus  may 
become  acquainted  with  the  characteristics  of  the  being  and  who 
probably  is  supposed  to  secure  also  some  guardianship  or  other  bene- 
fit trom  its  possession.  The  tihus  are  respected  and  treasured  by 
tL(^.  children,  who  are  not  expected  to  fondle  them  as  dolls,  but  such 
is  sometimes  the  case. 

MUSIC. 

The  meaning  of  the  rattle  is  complex.  It  is  principally  a  device  for 
marking  rhythm  and  is  so  used  in  the  cycle  of  songs  in  tl\e  Flute  and 
other  ceremonies  as  well  as  in  the  meetings  for  instruction  in  sing- 
ing. The  rattle  is  also  sounded  at  intervals  in  ceremonies  as  though 
marking  an  event  in  the  performance.  The  sound  is  thought  to  have  | 
a  magic  influence  and  really  has  a  hypnotic  and  inspirational  influ- 
ence. 

Several  kinds  of  rattles  are  possessed  by  the  Hopi,  this  class  of  musi- 
cal instruments  showing  great  variation.  Simplest  are  the  fringes  of 
faeeds,  hoofs,  shells,  etc.,  attached  to  ceremonial  garments  and  sounded 
by  movements  of  the  body.  The  rattle  of  cedar  berries  js  called  le 
po8  te  quahi.  Not  much  in  advance  of  this  are  the  rattles  of  moun- 
tain  sheep  horn  {alte  qua  hi).  These  consist  of  three  horns  pierced 
at  the  apex,  provided  with  a  thong,  tied  together  and  to  a  cord  a  cot- 
ton loop  f 01  suspension  as  with  the  horn  bells  mentioned  below  used 
by  the  r:iin  priests  in  their  morning  runs  to  bring  rain  (see  pi. 
22,  fig.  1). 

gQQfs__Qf  iattls.also  pierced  at  the  point,  knotted  on  a  thong  and 
bunched,  are  frequently  used  in  the  same  manner  as  the  horns. 

Bells  of  mountain  sheep  horn  with  clapper  of  the  same  material 
tre  sometimes  bunched  with  other  horns  and  hoofs  and  carried  on 
iheir  rounds  by  rain  makers.  Tl^eJ^uni  occasionally  mak^^glofciilar^l 
pntfory  bp]lfi^  apparently  a  frank  copy  of  a  sleighbell,  and  in  the 
ancient  ruins  in  the  Jettyto  Valley,  once  inhabited  by  Hopi  clans, 
small  pottery  bells  of  this  form  are  somewhat  frequently  found. 
Occasionally  they  are  of  metal  in  the  ruins  south  of  the  Colorado 
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Chiquito  and  have  been  evidently  derived  from  Mexico.  The  bell 
must  then  be  included  in  the  list  of  Hopi  musical  instruments.  Of 
the  same  nature  as  the  bell  a.rft  f.rinlrp.fg  nf  sl^^llg  of  oUveUa  and  conus^ 
worked  or  unworked,  prevalent  in  ancient  sites,  and  of  hoofs,  seeds, 
etc.,  occurring  on  existing  religious  costumes  and  paraphernalia.  A 
curious  scarecrow,  consisting  of  a  ring  of  twigs  woimd  with  cotton 
cloth,  to  which  are  tied,  with  wool  cord,  shoulder  blades  of  a  sheep 
and  a  tin  can,  is  one  of  the  oldest  specimens  from  this  region  in  the 
United  States  National  Museum.  (Cat.  No.  9571,  collected  in  1870 
by  Dr.  Edward  Pahner.)    (See  pi.  22,  fig.  8.) 

Rattles  of  peculiar  sacredness,  made  from  the  shells  of  the  water 
tortoise,  are  called  yima  uh  sko  na  (pi.  51,  fig.  6).  These -animals  are 
collected  in  the  Colorado  Chiquito,  eviscerated  without  injury  to 
the  shell  and  the  latter  brought  to  the  villages  for  use  in  the  cere- 
monies. In  making  the  rattle,  antelope  hoofs  are  fastened  to  thongs 
and  sewed  to  a  strip  of  buckskin  provided  with  a  loop  to  tie  through 
the  arch  of  the  shell.  A  thong  is  passed  through  the  other  arch  of 
the  shell  for  fastening  the  rattle  to  the  left  leg  of  the  dancer  just 
below  the  knee.  The  movements  of  the  dancer  strike  the  pendant 
hoofs  against  the  dome  of  the  shell,  producing  a  sharp  sound.  Some 
of  these  rattles  in  the  National  Museum  collection  are  much  worn 
from  continual  use.  The  Sia  and  perhaps  other  Rio  Grande  Pueblos 
bore  holes  through  the  shell  for  the  thongs  wliich  secure  it  to  the 
leg.  The  rattles  of  hoof  fringing  the  snake  kilt  are  called  shi  la  la^ 
and  when  of  conical  metal  tinklers  like  those  used  by  many  Indian 
tribes,  are  called  ski  va  mash  e.  The  natural  rattle  of  the  dry  seed 
pods  of  an  astroffohis  used  to  amuse  children  are  also  called  shi  la  la. 

Rattles  of  which  the  sounding  portion  is  the  shell  of  a  gourd  are 
very  common  (pi.  50,  figs.  1,  3,  4,  5).  They  are  oblate,  pear-shape 
and  conical.  The  handle  is  of  wood,  either  tapering  regularly  or 
with  a  shoulder  formed  on  it,  inserted  in  openings  cut  in  the  shell 
of  the  gourd,  the  latter  resting  on  the  shoulder  and  held  by  a  peg 
passing  through  the  projecting  end  of  the  handle.  In  the  oblate 
specimens  the  handle  passes  through  the  gourd  horizontally  and  in 
the  pear  and  other  forms  vertically.  The  handle  is  short  in  most 
cases,  but  sometimes  the  gourd  is  placed  at  the  end  of  a  long  staff 
of  yucca  flower  stalk  used  in  one  of  their  ceremonies.  A  buckskin  or 
cotton  cord  is  passed  through  the  base  of  the  handle  for  suspension. 
Gourd  rattles  are  always  painted  in  bright  colors  and  appropriate 
symbolism,  the  tendency  being  toward  movement  symbols.  They  are 
repainted  and  refeathered  at  the  recurrence  of  the  ceremony  for 
which  they  are  used,  but  sometimes  a  worn  specimen  is  employed  in 
soothing  a  child  to  sleep  or  for  marking  time  in  the  singing  classes. 
Rattles  of  skin  are  only  used  by  the  Snake,  Antelope,  and  Soyal  fra- 
ternities.   They  consist  of  a  hoop  of  wood  forming  a  frame  over 
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which  dampened  skin  is  stretched.  The  short  handle  is  enveloped  by 
the  surplus  leather  and  fastened  with  thong.  This  rattle  is  always 
painted  white.   Its  sound  is  likened  to  the  warning  of  the  rattlesnake. 

Pottery  rattles,  following  the  form  of  the  gourd  rattles  or  as  small 
toys  for  children,  are  sometimes  made,  but  have  no  use  in  religion 
(pi.  50,  fig.  2). 

Clean,  white  quartz  pebbles,  in  some  cases  small  crystals  picked  up 
from  ant's  nests,  are  put  in  the  rattles;  and  frequently,  as  is  the  Zuni 
custom,  sacred  white  meal  is  added.  The  Pima  use  wheat  or  white 
quartz  pebbles  as  a  rattling  material,  and  the  Yaki  the  seeds  of  the 
Washington  palm.  The  Zuni  use  white  quartz  pebbles  and  some- 
times pink  glass  beads,  and  the  Bio  Grande  Pueblos,  in  examples 
examined,  pebbles  of  various  colors,  red  predominating. 

All  rattles  when  prepared  for  ceremonies  have  attached  to  them 
downy  feathers  of  the  eagle  on  sacred  cotton  cord.  This  appears  to  be 
a  form  of  consecration,  the  ^^  breath  feather,"  as  it  is  called,  giving 
communication  with  the  spiritual  world  (pi.  50,  fig.  4). 

Some  of  the  ceremonies  have  special  rattles  belonging  peculiarly  to 
them,  as  the  pa  a  ya  of  the  Flute  ceremony,  which  consists  of  a 
crook  bearing  at  the  end  a  bunch  of  shells;  and  with  the  crook  are 
tied  a  grass  stalk  and  a  rod  set  with  disks  of  gourd,  the  bundle  form- 
ing an  object  used  only  in  the  Flute  ceremony. 

Another  form  of  rattle,  truh  kun  pi^  is  one  in  which  the  sound  is 
produced  by  rasping  a  rod  of  wood  or  a  sheep's  scapula  over  a  row 
of  notches  cut  in  a  stick  (pi.  51,  figs.  1-1).  The  notched  stick  is  laid 
over  the  open  mouth  of  a  jar  or  gourd  to  increase  the  resonance.  This 
rattle  is  entirely  ceremonial,  and  is  played  by  the  men  who  represent 
the  female  Kachinas  in  the  dances,  hence  it  was  called  by  observers 
^  hermaphrodite  stick"  among  the  Pueblos  and  southwestern  tribes. 
There  is  only  one  doubtful  example  going  to  indicate  its  antiquity 
in  the  Pueblo  region,  a  notched  bone  discovered  in  a  ruin  near  the 
Petrified  Forests  of  Arizona.  In  Mexico,  however,  numerous  notched 
human  femurs  used  as  rattles  have  been  recovered. 

The  Pueblo  notched  rattle  shows  careful  work  in  wood,  and  often 
bears  carving  and  decorative  painting.  The  Hop!  specimens  usually 
terminate  in  a  terrace  cloud  carving.  The  Rio  Grande  notched  rattle 
is  generally  sounded  with  a  rod  of  wood,  while  the  Hopi  and  the 
Zuni  use  a  sheep's  scapula.^ 

The  Hopi  collection  in  the  United  States  National  Museum  contains 
several  specimens,  consisting  of  a  disk  of  pottery  or  stone  pierced 
with  two  holes  through  which  pass  cords,  the  disk  being  rotated  by 
the  alternate  twisting  and  untwisting  of  the  cords,  the  motion  of  the 

1  Archeologica]  FieUlwork  In  Arlsona,  Ann.  Rept  U.  8.  Nat.  Mas.,  1901,  pi.  66. 
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disk  producing  a  buzzing  sound.  The  instrument  is  familiar  as  a  toy 
of  civilized  children,  and  the  Hopi  probably  have  received  it  from 
the  white  man,  especially  since  it  has  not  become  a  part  of  the 
religious  paraphernalia  (see  pi.  47,  fig.  4). 

One  of  the  simplest  yet  most  remarkable  and  very  widely  diffused 
instnmients  of  music  is  the  hi^llr^ftrftry  the  rhombus  of  the  ancient 
Greeks,  consisting  of  a  tablet  of  wood  whirled  through  the  air  by 
a  free-arm  movement  at  the  end  of  a  string,  producing  an  awesome 
groaning  sound  (pi.  51,  fig.  6).  The  Hopi  bullroarer  is  used  ex- 
clusively in  religious  ceremonies,  fdlowing  in  this  respect  its  em- 
ployment by  almost  all  peoples,  now  or  formerly.  In  civilization 
the  instrument  sometimes  continues  its  usefulness  as  a  diild's  toy. 
There  is  evidence  of  its  antiquity  in  the  Pueblo  region.^  The  Hopi 
bullroarer  is  a  rather  thick  tablet,  pointed  or  terraced,  usually  at 
one  end,  supplied  with  a  cotton  string  s(»netimes  tied  to  a  short 
handle.  It  is  painted  with  white,  red,  black,  or  other  pigment  and 
decorated  with  the  lightning  symboL  In  the  Snake  Dance  it  is  in- 
trusted to  the  war  priest,  who  whirls  it  vigorously  for  a  short  interval 
at  the  conmiencement  of  the  open-air  ceremony  of  both  the  Snake 
and  Antelope  Fraternities.  It  is  used  also  in  the  Soyal  and  other 
ceremonies.  In  all  cases  it  is  kept  a  mystery.  The  Hopi  associate 
the  sound  with  meteoric  phenomena,  and  its  use  may  be  in  effect  an 
incantation  to  bring  rainstorms. 

The  Hopi  dnim  haa  a  shell  of  cottonwood  taken  from  a  decayed 
tree  trunk,  and  in  most  cases  little  modified  by  artifice,  the  shell  thus 
showing  irregularities  of  the  surface  and  diameter  of  the  tree.  The 
heads  are  circular  pieces  ftf  gftftt^^^B  ^^"^  which  the  hair  has  been 
removed ;  the  skin  is  cut  larger  than  the  diameter  of  the  shdil,  damp- 
ened, la^ed  on  by  a  continuous  thong,  passed  through  holes  cut 
alternately  in  the  edge  of  the  skin  and  fastened  off.  Sometimes  a 
thong  turned  over  each  member  of  the  lacing  is  passed  around  the 
middle  of  the  drum.  A  thong  for  suspending  the  drum  is  tied  in 
the  lacing.  The  stick  is  short  and  has  a  padded  beater  of  cloth  tied 
on  with  string,  and  the  drum  is  struck  in  the  center  of  the  head. 
One  of  the  heads  is  often  decorated  with  four  animal  figures.  The 
Hopi  dnmis  in  the  United  States  National  Museum  are  from  8  to  15 
inches  high,  and  from  12  to  18  inches  in  diameter.  The  native  name 
is  pur  ahvk  pi  po  ya.  A  thin  two-head,  properly  a  tambourine,  is 
also  used.  It  has  a  shell  of  cottonwood  8  inches  high  and  id  inch^ 
in  diameter.  The  heads  of  goatskin,  lashed  on  as  in  the  large  drum, 
are  decorated  with  a  Gymbolic  design  representing  a  sun  shield. 
There  is  no  evidence  of  the  antiquity  of  the  wooden  shell  drum  among 

1  Hoogh,  BdIL  87,  U.  S.  Nat  Mtu..  1014,  pi.  20. 
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the  Hop!  or  other  Pueblos,  no  specimens  having  been  found  in  the 
cliff  shelters  or  in  locations  where  perishable  material  would  be  pre- 
served. It  appears  probable,  however,  that  the  principle  of  the 
production  of  sound  by  vibrating  membranes  was  known  ancientlv_ 
to  the  Pueblos,  and  the  pottery  single-head  drums  of  the  Zuni  and 
Kio  Grande  tribes  may  be  the  surviving  form.  The  pottery  drum  is 
not  found  at  present  among  the  Hopi.  The  Hopi  wooden  drum  is 
very  crude  compared  with  those  of  the  eastern  Pueblos,  and  seems 
older,  but  neither  the  drum  or  tambourine  appear  among  the  musi- 
cal instruments  used  in  the  unmasked  or  more  archaic  ceremonids, 
and  for  this  reason  seem  to  have  been  introduced  by  clans  from  the 
Eio  Grande.     (See  cases  in  exhibit  of  Ethnology.) 

The  most  important  wind  instrument  possessed  by  the  Hopi  is  the  ) 
flute^an  object  regarded  with  peculiar  veneration  by  the  American 
Indians,  as  it  is  also  by  the  Chinese  (pi.  51,  fig.  7).  Two  cognate 
Hopi  religious  organizations,  the  Blue  Flute,  and  Diab_JElute  fra- 
ternities^ base  their  ceremonies  upon  this 
instrument,  and  the  clans  to  which  the 
ceremonies  are  assigned  also  derive  their 
name  from  it.  The  flute  belongs  to  the  di- 
rect class,  being  held  vertically  and  blown  fxo.  ^.-weisilk  or  two  pottibt 
across  the  end ;  has  five  holes,  and  is  made  "*"""  wclosino  a  leaf. 

of  a  tube  of  the  ancient  prescribed  material,  but  now  often  of  cane 
procured  from  a  distance. 

The  Hopi  wish  to  incorporate  light  with  the  charm  liquid  or  / 
medicine,  and  in  ceremonial  purification.  This  is  done  by  a  reflection 
of  sunlight  from  the  facet  of  a  quartz  crystal.  Smoke  incense  is 
added  by  blowing  the  vapor  into  the  medicine  and  music  by  sound- 
ing a  flute  or  whistle  in  the  liquid.  The  same  observance  is  presum- 
ably indicated  when  during  the  Flute  ceremony,  flutes  are  blown  in 
the  springs.  The  Flute  dans  are  said  to  have  come  from  the  south, 
and  in  the  ceremonial  caves  of  the  upper  Gila  objects  made  to  repre- 
sent flutes  have  been  found,  which  were  perhaps  offerings  from  these 
clans.    Small  transverse  flutes  of  reed  are  also  found.' 

The  ancient  and  modem  tribes  used  whistles  of  bone  of  the  wing 
of  the  eagle,  like  those  used  by  most  Indian  tribes.  The  bone  has 
an  opening  in  one  side  and  a  mass  of  pitch  or  resin  is  put  in  the  bone 
to  force  the  wind  over  a  sharp  edge  in  the  bone,  vibrating  the  column 
of  air  to  form  the  sound.    These  whistles  are  called^^r  turk  pij  and 

>  Fewkes,  19  Ann.  Rept  Bur.  Amer.  Btbnol.,  pt  2,  1900,  p.  967. 

« Hongb.  in  BaU.  87,  U.  8.  Nat  Mas.,  p.  126,  fig.  828,  1901 ;  Ann.  Rept  U.  8.  Nat 
Mas.,  p.  822,  pL  56,  flg.  2. 
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are  used  like  the  flute  in  ceremonial  consecration  of  medicine  as  weU 
as  to  imitate  bird  calls.  A  whistle  made  by  enclosing  a  leaf  or  grass 
blade  between  two  pottery  disks  is  sometimes  used  (fig.  48). 

The  Hopi  use  a  flute  consisting  of  a  gourd  having  a  sound  hole. 
This  interesting  object  is  a  decoy  for  deer.  (Cat.  No.  22865, 
n.S.KM.)  Gourd  trumpets  or  megaphones  supposed  to  represent 
the  hoarse  bellowings  of  the  great  plumed  serpent,  are  used  in  the 
Pa  lu  lu  hor^  ceremony. 

As  will  be  1^^  from  the  descriptions  above,  the  Hopi  have  merely 
a  few  primitive  instruments,  the  flute  being  the  highest  in  the  scale 
\  of  invention.    No  string  instrument  occurs  among  the  Hopi. 
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Tlu^  M«»h«^i«  Iviir««r  111*  H*  oripMn  iti  i'.**  *^Afi  IWn!inl»f.i>  M<>'it.t.«:n4 
nl  M»ul}irni  <*«!ifoni:«  |u  tri*'iif .inr^  tlrain  •  rrl.tivrlv  ••tmiII  •rr« 
ti  Oi#  nt»rt!irm  •l'»|»r««  f»f  iJ;i»  r«ri.i*«  ti!ii.  h  •••pnr.itr  it*  l»»-in  from 
th«l  (if  \\\^  S«rit«  An«  Kirrr.  It  !!«•««  (iown  thr  rro*)nt«in«  and 
ftlrfi'Mi  dirrrClr  •rftr*  tKi»  M<»h»vr  i|r*rrt  tiKrrp  it«  (Nindlmi;  nirrrnl 
••  tl  Irfijfth  r<m*«rT^r<|  St  rriij*i»riitii»n  €»r  •^'•'»rl»«N|  |i)  ll»r  dnr  ^arth 
TT.r*»«nrhnt||  ih^  prr«trr  p^rt  of  ii«  «o«ir>^  it  rrtriTr*  no  ft«l<lition  to 
ll«  Tol'i"  i»  i^trrpt  tl.r  ««trr  of  %T\  iw<  »«»n»nftl  •I'nrijj 

KrlK*{  n.«T«i  Ho  n«>t  •rrm  to  ir.ili'ACr  that  tl.r  n^rf  r%rr  had  an  ont- 
Iri  tn  ii^  dirrrl,i»n  «if  il«  rotir^*.  thr  -^itik  »hrfr  it  di»jij»i»rar«  lyinif  in 
ft  <lrr>nF*^ii»n  »hi«h  i«  tr.«wtlv  •Mrn"M»€l»-d  t»T  low  rrountain*  exrrpt 
m\^f^  th^  nrrr  rntrr«  Kni"i  thr  **an  J«»«'jM:n  l»«-«in  th^  Moharr  i* 
ftrr*ftrmt^l  l»T  tlw»  h:/h  n  •»»in!a!n«  tihi  h  rfinnr«-t  tl.#»  **»t|«;,#Tn  Sirrra« 
with  t)^  C'«»a«t  Kan^ri*^.  I»c»id«*«,  %  »sdr  ripiiTiv»  of  d«*^rt  intirrmr* 
h^twrrn  ttf'^r  r-o*ir/ain<  atid  tl*^  nviT  rhar  rirl  Tlu*  fi^w  of  tl.r 
If'that^  ii  rmc).«<r  fl«i<  t'latin^  and  unf^iimn,  vudil'-n  dr^Tt  <t*»rr*^  and 
V'f.ff  dnr  prn«Ml«  r*iftn*»«itin/  in  turn  to  an  Ufon^tant  r\\rt  T€»lumr. 

TJ*r  !.•}.•«  of  tJw»  lf«>!.aTr  Knrr  Uli»fi/  l*i  •  ^r»/lf  "•jir*  if-».'  a  n.rfr.l>rr 
nf  tl«r  p-n*»  >'i;-'.'ii///f,'  ft  rhanttf*!  a!.«i  Uiwr  r  ir«now  «hi.  h  <»■<  ur»  in 
il^  >ftrf-rmnirnto-<an  J«»a*|tiin.  KU*".a'.h.  <h>-p»n  l^kr  ('«.|t|»»»hia  and 
I>aK  'ntan  «y«trf«*«  and  (>wrri«  Ki\rr.  T^r  aim^  if<«  fif  tKi«  fro*ip  ftTP 
vrp  cl'fitf  lY  rrla|4^1,  itit«>nn'»datiofi  of  di«tirH**nr  rhar*'  («<ni  l<ririK  not 
ur.«i«-ial.  In  ft  n.ra«*irr  thrT  rrvw*ri«Mr  f:«-«r^apKi«'  ra'w  or  »ulM|>mr« 
of  I'lrda  ftiid  max.:-:  aU  a*  u«uallv  dr*irir<l.  rvrpt  that  \^\x-Z  f-*Jri^ 
ftf«d  U/-'t»tnr*r  f«>ntift  tlir  mnifr  of  rai  h  n*  ilrfuutrlT  rir»  tin-«rnl«rd. 
ftc«d  DO  ir«i#niiir./iirti:  or  tnt4*rhn^ii.j:  of  individual  of  diffrrpnl  fonna 
It  prpi«;*  U».  Sfw^  ir«  fif  ^\yK\iA*$  arr  n^t  kf.i>«n  fnmi  Sinta  Anft  or 
C«.li-ra4o  riTrn. 

!!«#  llt^hftTr  •{«>•■  i««  van  rr«««riir<l  hr  Ctirmrd  tn  I^VI  an  .1f^MM« 
/•«-«Nrk«4  *  It  waA  thrn  Himti'Msl  «ith  rtar*  T»!r«  of  \\\r  frrnu*  fn»cn 
Mrr^rtl  y^rrvlr*  iCi^  rr.  a  tn^'Mtarv  <if  tl.r  >an  Joaq  nn.  and  until 
fiMirfitlv  U^  %\mr%  ir>i  « a*  rv*^art|r<«l  an  «\ii*>ci^;i  «»u«  «tth  ///'/^^rij/timj 

•TW«»a«a»««tHB-k««»4**vMi#HI««ti»teita»      A«M«««*<«  MMaMW  V»«««<V  |tr  r^riSM  H 

•  ft*A  a«0«B  v«^.  »«  M  .t.^  ••  »>  «a 

vr  iw««  »•  iftitfv  «aA«««  «M**4  •&«•  1 
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(RvMlus)  symmetricus}  The  large  series  of  specimens  from  the 
Mohave  reveals  a  considerable  degree  of  differentiation  when  com- 
parisons are  made  with  specimens  of  5.  formosv^  and  S,  ohesus,  the 
two  species  which  are  geographically  nearest  them.  S,  obesus  is  indig- 
enous to  the  Lahontan  system  and  Owens  River.  The  immediate 
relationship  of  the  Mohave  form,  which  may  be  known  as  SiphcUeles 
mohavensisj  can  not  be  determined  with  certainty  from  an  examina- 
tion of  the  fishes,  and  imless  the  geology  of  the  region  points  to  some 
previous  connection  between  the  Mohave  basin  and  the  Sacramento- 
San  Joaquin  or  the  Lahontan  systems,  the  question  may  remain  only 
partly  answered.  There  is  reason  to  doubt  the  possibiUty  that  the 
species  reached  the  Mohave  through  stream  capture  near  the  head- 
waters, as  the  species  of  Si'phatdes  appear  to  be  lacustrine  and  channel 
forms  and  are  not  known  to  migrate  far  up  into  the  smaller  tribu- 
taries. The  occurrence  of  the  genus  in  streams  without  deep,  slough- 
like channels  or  direct  connection  with  a  lake  is  rare,  and  individuals 
are  not  at  any  time  found  at  a  distance  from  such  places. 

Tables  intended  to  illustrate  some  of  the  more  evident  differences 
which  separate  S,  raohavensis,  S.  formosus,  and  S.  obesus,  and  a  de- 
scription of  5.  moTiavensis  follow. 
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Description  of  Siphaides  mohavensis,  type  No.  76837,  U.S.N.M., 
from  the  Mohave  River  near  Victor,  California,  August  14,  1915. 
Qarence  H.  Kennedy,  coUector. 

Total  lengih,  149  mm.;  length  to  base  of  caudal,  122;  head,  3.5  in 
the  length;  depih,  3.5;  depth  caudal  peduncle,  8;  length  snout,  3.6 
n  head;  diameter  eye,  5.2;  with  interorbital  space,  2.9;  scales 
n  lateral  series,  50;  between  occiput  and  dorsal  fin,  26;  above  lateral 
line,  12;  between  lateral  line  and  base  of  ventral,  7. 


I  Boll.  U.  8.  Bnrean  Fisheries,  yd.  27, 1907,  p.  187. 
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The  species  has  a  large  head,  deep  and  heavy  body,  short  and 
rounded  fins.  The  snout  is  short,  the  maxillary  oblique,  the  inter- 
orbital  space  broad  and  rather  flat,  the  dorsal  outline  of  the  head 
slightly  concave.  The  origin  of  the  dorsal  is  immediately  over  that 
of  the  ventrals,  halfway  between  the  anterior  border  of  the  eye  and 
end  of  last  vertebra.  The  lateral  line  is  complete.  The  gillrakers 
are  short  and  pointed,  flat,  and  triangular.  They  decrease  in  size 
gradually*  from  the  middle  to  the  ends  of  the  arch.     They  number 


BlPHATELES  MOHAVENSIS. 


from  21  to  24, 6  or  7  on  the  short  limb  of  the  arch.  Pharyngeals  short 
and  heavy,  the  teeth  slightly  hooked,  with  broad  grinding  siu^aceB. 
There  are  usually  4,  sometimes  5,  on  the  right  side;  5  on  the  left  (gill- 
rakers and  pharyngeals  from  paratypes).  Upper  surface  of  head  and 
body  dusky,  the  fins  all  dark.  Each  scale  with  a  definite  dark  border 
and  a  lighter  center. 

The  following  measurements  are  expressed  in  hundredths  of  the 
length: 
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NEW  SPECIES  OF  NOETH  AMERICAN  FOSSIL  BEETLES, 
COCKEOACHES,  AND  TSETSE  FLIES. 


By  T.  D.  A.  COCKERBLL, 

Of  the  University  of  Colorado,  Boulder, 


The  following  notes  upon  new  American  fossil  insects  are  the 
result  of  studies  upon  several  small  lots  of  specimens  submitted  to  me 
by  the  United  States  Geological  Survey.  All  of  these  specimens  have 
been  transferred  to  the  United  States  National  Museum  and  the 
catalogue  numbers  of  the  types  will  be  found  given  under  the  de- 
scriptions of  these  species.  For  convenience  of  reference  the  paper 
has  been  divided  into  three  headings,  as  noted  below. 

1.  FOSSIL  COCKROACHES  FROM  THE  PENNSYLVANIAN. 

The  insects  described  below  were  collected  for  the  United  States 
Geological  Survey  by  Dr.  Harvey  Bassler,  of  the  Maryland  Geo- 
logical Survey,  during  1916.  Two  localities  are  represented,  and  the 
material  adds  considerably  to  our  knowledge  of  the  subject. 

(A)  Bock  quarry  one  mile  northeast  of  Mercer  Court  House, 
Pennsylvania,  above  State  hospital.  (Bassler.)  The  horizon  is  10' 
below  top  of  Conoquenessing. 

(1)  Blattoid  pronotum,  slightly  over  18  mm.  broad  and  about  10.8 
long;  the  posterior  portion  shows  transverse  striae,  as  in  the  living 
Archimandrita  rnarmarnta  Stoll,  from  Guatemala.  Such  striae  have 
also  been  observed  in  a  pronotum  obtained  by  Schlechtendal  in  the 
Upper  Carboniferous  of  Saxony. 

(2)  Blattoid  tegmen,  with  the  following  characters: 

ATIMOBLATTA  REDUCTA,  new  ipeaet. 

Tegmen  about  32  mm.  long  and  18  broad;  intemeural  structure 
obscure,  appearing  rugose,  but  in  the  cubital  field  it  can  be  seen  that 
it  consists  of  cross- veins,  variably  united  by  transverse  veins  in  the 
middle,  producing  a  reticulation  of  the  same  general  character  as  that 
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in  the  living  Blaherus  trapezoideus  Burmeister.  Venation  and  shape 
of  tegmen  like  that  oi  Atimohlatta  cwrt;i/?6nniff  Handlirsch ;  anal  field 
long;  cubitus  with  five  simple  veins  below;  media  with  three  branches 
above,  the  middle  one  forked,  the  forks  of  the  middle  branch  and  that 
produced  by  the  last  branch  leaving  the  stem  both  more  remote  from 
the  apex  than  in  A.  curvipennis;  radius  not  well  preserved,  but  with 
three  branches,  more  or  less  divided  distally;  subcostal  venation 
obliterated.  Probably  tlie  pronotum  described  above  belongs  to  this 
species;  its  size  is  such  as  would  be  expected.  This  insect  is  con- 
siderably smaller  than  A.  curvipennis^  from  the  "Upper  Pottsville'' 
at  Scranton,  but  the  structure  is  scarcely  different. 
nolotype.—Csit,  No.  64342,  U.S.N.M. 

(3)  Fragment  of  an  apparently  new  Blattoid  genus,  probably 
related  to  Adelohlatta  from  Mazon  Creek  and  Mesitoblatta  from 
Commentry.    There  is  not  enough  to  justify  a  description  and  name. 

(4)  Smaller,  unrecognizablt*  fragments  of  Blattoid  tegmina. 


Fio.  1.— PBONOTUif  or  Blattid,  Fia.  2.— Atimoblatta  kkducta.    R.—Raoixib. 

PBOBABLT   ATIMOBLATTA    B£-  M.- MEDIA.     CU. -CUBITUS. 

DUCTA. 

(B)  Humphreys  Clay  Pit,  Port  Bamett,  one  mile  east  of  Brook- 
ville,  Pennsylvania.  (Bassler.)  In  the  Brookville  Clay  horizon 
10'-15'  above  Homewood  shales.  The  insects  are  in*  shale.  All  the 
insects  are  Blattoids. 

(1)  Blattoid  tegmen,  lacking  the  apex  and  anal  area. 

PHOBEROBLATTA  RETICULATA,  new  species. 
Plate  54,  fig.  4. 

Tegmen  about  44  mm.  long,  the  subcosta  ending  about  24  mm.  from 
base;  surface  between  the  veins  finely  reticulated,  as  in  P.  grandis 
Handlirsch.  Costa  somewhat  less  cpnvex  than  in  P.  grandis;  costal 
area  4.3  mm.  wide  at  level  of  first  fork  of  radius;  subcosta  with  a 
short  apical  fork,  then  (counting  backward)  three  oblique  branches 
which  have  branchlets  from  their  upper  side  (the  second  with  two, 
the  others  each  with  one),  then  a  simple  branch,  then  a  branch 
forked  near  base,  then  a  few  weak  strongly  diverging  branches  (no 
distinct  basal  division  as  is  described  for  P.  grandis) ;  radius  with 
two  main  divisions,  the  upper  with  a  small  apical  fork  and  two  other 
branches  from  its  upper  side,  the  first  (counting  backward)  with  a 
small  apical  fork,  the  second  with  a  very  long  fork, 'the  upper  branch 
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of  which  forks  near  margin;  lower  branch  of  radius  forking  a  little 
before  level  of  fork  of  upper,  both  divisions  again  forking,  the  upper 
by  its  branching  enclosing  six  cells  on  margin,  the  lower  with  each 
division  at  least  once  forked,  the  inferior  much  sooner  than  the  su- 
perior; media  very  straight,  forked  a  little  beyond  origin  of  third 
branch  of  cubitus,  the  lower  division  soon  forking  again,  the  two 
together  by  their  branching  enclosing  at  least  seven  cells  on  margin ; 
primary  branches  of  media  four,  all  except  the  first  distinctly  above ; 
cubitus  long,  not  rapidly  descending,  ending  far  beyond  middle  of 
wing,  with  no  distinct  superior  appendage,  but  the  last  three  forks 
are  symmetrical,  the  branches  are  six,  very  oblique,  the  first,  third, 
and  fourth  with  long  forks. 

Differs  from  P.  grandis  by  the  smaller  size  and  the  structure  of 
subcosta  and  cubitus,  but  is  evidently  congeneric.  P.  grandis  came 
from  an  unknown  horizon  at  Fishing  Creek  Grap,  Pennsylvania,  in 
the  lower  part  of  the  Anthracite  series.  There  is  also  a  hind  wing 
which  I  refer  to  P.  reticulata. 

Holotype.— Cat.  No.  64343,  U.S.N.M. 

(2)  Blattoid  tegmina,  representing  a  new  genus. 

COBALOBLATTA,  new  geniu  (Archimylacridae). 

Large  insects  with  broad  elongated  tegmina ;  costa  convex,  rapidly 
descending  to  apex,  which  is  either  in  lowest  fork  of  radius  or  in 
interval  between  radius  and  media;  surface  between  the  veins  with 
very  distinct  and  numerous  cross-nervules,  which  anastomose  to  form 
a  reticulation,  but  the  general  effect  is  that  of  very  many  cross  lines, 
not  the  distinct  polygonal  reticulation  of  PhoberoblaUa;  costal  area 
narrower  than  in  Phoberohlatta^  only  about  3.6  mm.  wide  at  level  of 
first  fork  of  radius;  some  of  the  branches  of  subcosta  forked;  radius 
with  two  main  divisions,  the  first  with  four  primary  branches  above, 
the  first  of  these  branches  forking,  with  each  branchlet  forking  again 
near  margin,  the  second  and  third  branches  forking  once;  second 
division  of  radius  forking,  with  each  division  again  forking,  and  the 
first,  second,  and  fourth  of  the  branchlets  so  formed  again  forking; 
media  nearly  straight,  little  complicated,  its  branches  essentially  be- 
low, the  main  branches  two,  the  second  simple,  the  first  forking,  and 
its  upper  branchlet  forking  again ;  cubical  field  large  and  broad,  the 
cubitus  rapidly  descending,  with  no  appendix;  branches  of  cubitus 
five,  the  last  forming  one  side  of  the  short  apical  fork,  the  second  to 
fourth  once  forked,  the  first  forked,  with  each  branchlet  again 
forked;  and  area  broad  and  short,  with  six  veins,  the  second,  fourth, 
fifth,  and  sixth  branched,  the  fifth  with  its  lower  branchlet  again 
branched. 

Type  of  the  genua. — Cobaloblatta  simulana^  new  species. 
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COBALOBLATTA  8IMULAN8.  n«w 

Plate  54,  figs.  1,  2. 

Tegmina  about  44  mm.  long,  18  wide;  anal  field  about  15.5  mm. 
long;  end  of  subcQSta  about  28  mm.  from  base  of  wing. 

There  are  two  specimens,  each  with  reverse. 

This  fine  insect  is  close  to  Pachyblatta  Cockerell,  from  the  Mount 
Savage  clay,  but  it  is  much  larger ;  *  the  costa  presents  a  regular  curve, 
the  branching  of  the  suboosta  is  much  more  simple  (in  the  basal 
part  of  the  costal  area  there  is  merely  a  vague  reticulation),  and  the 
media  is  less  complicated.  In  my  tables  it  runs  near  KinkUdohlatta^ 
from  Pittston,  Pennsylvania,  but  it  is  very  much  larger,  with  the 
cubitus  entirely  different  The  cubitus  is  suggestive  of  OletkrohlattOy 
from  Germany,  but  the  subcosta  is  quite  unlike  that  genus.  Superfi- 
cially the  species  looks  like  PhoherohlaUa  reticulata  from  the  same 
locality,  but  it  shows  many  differences  in  detail. 

Holotype.-^dLi.  No.  64344,  U.S.N.M. 

(3)  Tegmen  lacking  apex. 

BRACHTBITLACRIS  BASSLBBI,  b«w  ipeetoi. 

Plate  54,  fig.  8. 

Probable  length  of  tegmen  14.5  mm.,  width  about  8  mm. ;  length  of 
anal  area  8  mm. ;  end  of  subcosta  from  base  of  wing  8  mm. ;  intemeural 
structure  conasting  of  very  fine  cross- veins,  which  occasionally  unite 
laterally.  Subcosta  with  four  branches  above,  the  second  with  two 
branchlets  above;  radius  early  dividing  into  an  upper  and  a  lower 
part,  the  upper  with  three  branches,  the  first  of  which  again  divides 
near  its  origin;  lower  division  of  radius  forking,  each  division  again 
forking,  the  upper  branchlet  of  the  lower  division  forking  (there 
may  be  more  complexity,  the  apex  of  the  wing  being  missing) ; 
media  dividing  early,  each  division  with  two  branches  below ;  cubitus 
very  simple,  with  only  one  main  branch,  which  soon  divides,  and 
each  division  again  forks,  the  fork  of  the  upper  division  very  long, 
that  of  the  lower  very  short;  anal  area  with  13  veins  on  marprin, 
these  forming  two  groups,  that  of  the  first  four  (counting  back- 
ward or  from  above)  and  that  of  the  others,  separated  by  a  wide 
interval  basally;  in  the  lower  division  of  the  anal  veins  are  three 
forks. 

Allied  to  B.  cordMa  Handlirsch,  but  differing  in  the  more  simple 
cubitus  and  other  details.  B.  cordata  is  from  Tremont,  Pennsyl- 
vania (Anthracite  series). 

Holotype.—C^t.  No.  64345,  U.  S.N.M. 

(4)  Tegmen  representing  a  new  genus. 

^Pwihyhlatta  wmvt^a  OockereU  bat  the  tegmen  WA  mm.  long,  the  fobcosta  ending  2S 
mm.  from  base  of  tegmen  and  7.5  mm.  from  lerel  of  apex. 
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PTILOHYLACRIS»  new  geniu  (Mylacridae). 

Medium-sized  insects  with  broad  subparallel-sided  tegmina;  sur- 
face between  the  v^ins  without  visible  structure.  Costal  and  radial 
areas  reduced,  approximately  equal,  the  radius  ending  near  the 
middle  of  the  costal  margin.  Media  greatly  expanded,  much 
branched,  enclosing  ten  cells  on  margin;  cubitus  long,  with  nine 
branches,  of  which  only  the  eighth  is  forked;  anal  area  with  seven 
nervures,  the  lowest  forked. 

I  have  been  much  perplexed  concerning  the  interpretation  of  this 
tegmen,  but  after  close  examination  in  various  lights  and  with 
different  instruments,  the  above  seems  correct.  The  natural  ques- 
tion is,  whether  all  of  the  apparently  extended  and  complicated 
media  belongs  to  it,  but  it  seems  to  do  so.  The  genus  is  evidently 
related  to  Promylacris  Scudder  and  Paramylacris  Scudder,  both 
from  Mazon  Creek,  Illinois. 

Type  of  genus. — PtUomylacris  fnedialia^  new  species. 


PTILOMTIiACRIS  MEDIALI8,  Mr 

Plate  64,  fl&  7. 

Length  of  tegmen  about  17.5  mm.,  width  9.5 ;  length  of  anal  area 
8  mm. ;  end  of  subcosta  about  8  mm.  from  base  of  wing.  Subcostal 
branches  obliterated;  radius  apparently  very  simple,  with  three  sim- 
ple branches  from  its  upper  side  (compare  Goniamylacria  Hand- 
Jirsch) ;  media  complex,  with  four  branches  from  upper  side,  the 
first  two  (arising  close  together)  each  once  forked,  the  third  and 
fourth  each  with  two  simple  branches  from  upper  side;  cubitus  with 
nine  branches,  only  the  eighth  forked.  The  media  is  not  wholly 
unlike  that  of  MyUunis;  it  also  resembles  that  of  Paromylcums  in  its 
gnnernl  features. 

Holotype.—Csit.  No.  64846,  U.S.N JVl. 

(5)  Fragments  of  another  mylacrid  species,  insufficient  for  recog- 
njpon 

(6)  The  following  fragment  of  a  tegmen. 

8TEN01ITLA,GBI8,  ipedMU 

A  fragment  having  exactly  the  characters  Of  this  genus,  so  far  a« 
the  material  shows,  but  the  median  and  radial  fields  are  wholly 
missing.  Subcostal  region  broad,  ordinary  for  Mylacridae;  branches 
of  cubitus  exceedingly  oblique  and  close  together,  the  branching,  if 
any,  close  to  their  origin;  anal  area  long  and  rather  narrow  (lengtli, 
10.6  mm.),  with  numerous  veins  which  form  exceedingly  acute  angles 
with  the  margin.  The  type  of  Stenomylacris  came  from  the  Mam- 
moth vein.  Sharp  Mountain  Gap,  Pennsylvania. 
334»— 19— Proc.N.M.vol.64 21 
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(7)  Part  of  tegmen  of  unknown  Blattoi^},  costal  and  anal  regi<iiis 
and  apex  missing.  Bemarkable  for  the  very  long  simple  cells  'n 
forks  of  radius  and  media;  intemeural  surface  finely  reticulated. 

(8)  Tegmen  representing  a  new  species. 

PHTmNOMTLACBIS  <7)  PAUPER,  utw  ipmImu 

Plate  54,  fig.  5. 

Probable  length  of  tegmen  (the  apical  part  is  missing)  about  17.5 
mm.;  apparent  width  7.5  mm.,  but  a  little  of  the  lower  margin  is 
concealed,  so  that  the  width  was  probably  fully  8  mm. ;  intemeural 
stiructure  a  fine  reticulation,  very  distinctly  preserved.  Subcosta 
straight,  ending  about  or  nearly  10  mm.  from  base  of  wing,  with 
four  branches  arising  separately,  the  two  middle  ones  each  forked, 
the  last,  with  the  end  of  the  main  stem,  enclosing  a  long  cell;  radius 
gently  curved  upward  beyond  the  middle,  with  four  branches  above, 
the  first  forking  early,  producing  a  very  long  cell;  the  second  also 
forking  early,  but  each  division  again  forked;  the  third  forking  only 
toward  the  apex;  the  fourth  forking  before  the  middle;  media  with 
two  long  branches,  each  forked,  below  and  toward  the  apex  two 
branches  above;  cubitus  with  four  branches,  the  first  soon  forked, 
the  others  simple.    The  anal  field  is  not  preserved. 

I  have  been  much  puzzled  where  to  place  this  species.  In  my  key 
to  the  Mylacrid  genera  it  runs  to  Phthinomylacris^  but  differs  from 
that  genus  in  the  strong  intemeural  reticulation,  the  narrower  tegmen, 
and  the  more  complicated  media.  It  can  be  made  to  nm  nearly  as 
well  to  Hemimylacris^  as  tjrpified  by  H,  ramificata  Handlirsch,  but 
unfortunately  the  type  of  Hendmylacria  is  H.  cUntoniana  (Scudder), 
which  has  Archimylacrid  characters  and  is  surely  not  congeneric. 
Very  probably  P.  pauper  shoidd  be  regarded  as  the  type  of  a  new 
genus,  but  the  single  specimen  is  imperfect,  and  it  may  suffice  to 
leave  it  in  Phthinomylacris  for  the  present  It  is  much  smaller  than 
the  previously  described  species  of  that  genus. 

Holotype^^Cat  No.  64347,  U.S.N.M. 

(9)  Tegmen  of  a  new  species. 

▲TDCOBLATTA  (?)  FLBXUOSA.  mw  spmIm. 

Plate  54.  fig.  6. 

Probable  length  of  tegmen  (the  apical  part  is  missing)  about  28 
mm.,  width  12.5  mm.;  anal  area  18  mm.  long,  its  greatest'  width  a 
little  over  6  mm. ;  intemeural  structure  consisting  of  very  fine  close 
transverse  veinlets,  which  frequ^itly  anastomose  laterally.  Subcosta 
long,  the  inclosed  region  narrow  and  bandlike,  but  the  subcostal 
branches  can  not  be  made  out;  radius  with  four  branches  above,  the 
first  twice  forked,  the  third  and  fourth  once  forked  (there  is  doubt- 
less more  complexity,  now  obliterated) ;  media  little  curved,  with 
three  branches  above,  the  first  forked  a  little  beyond  the  level  of 
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origin  of  the  third;  cubitus  gently  curved,  with  seven  long  simple 
branches,  which  are  strongly  curved  apically;  anal  field  with  nine 
veins,  the  first  dividing  near  base  and  each  division  forked,  the  second 
forked  near  apex,  the  eighth  forked. 

This  differs  conspicuously  from  the  type  of  Atvmohlatta  in  the 
broader  tegmen  and  the  flexuose  branches  of  cubitus,  but  it  does  not 
seem  advisable  to  propose  a  new  generic  term  at  present.  There  is 
also  some  resemblance  to  Parelthohlatta.  These  forms  are  related  in 
a  general  way  to  Archimylacris  and  appear  to  represent  an  early 
type  of  Archimylacridae. 

Holotype.—Csit  No.  64348,  U.S.N.M. 

2.  BEETLES  FROM  THE  EARLY  TERTLIRY  ROCKS  OF  COLORADO. 

Recent  investigations  have  shown  that  in  the  region  of  North  Park, 
Colorado,  there  exist  rocks  of  early  Tertiary  age  containing  elytra 
of  beetles.  Two  of  these  insects  were  described  under 
the  names  Calandrites  hindsi  and  Ophryastitea  hender- 
8oni,^  Additional  material  recently  received  from 
the  United  States  Geological  Survey  includes  two 
species,  one  of  which  proves  to  be  O.  hendersoni^  while 
the  other  is  considered  new.  At  the  same  time  I 
find  two  more  new  species  in  the  museum  of  the 
University  of  Colorado,  and  these  are  herewith  de- 
scribed. The  fauna  or  ifaunie  represented  by  these 
remains  must  be  considerably  older  than  the  beds 
from  which  Scudder  obtained  his  Eocene  beetles. 
With  the  elytra  alone,  accurate  generic  determina- 
tions are  impossible;  and  indeed,  considering  the 
antiquity  of  the  fossils,  they  probably  belong  to  other 
than  the  modem  genera  which  they  most  resemble.  The  deposits  are 
doubtless  of  fresh-water  origin. 

CAJIABITBS  (7)  ARAPAH0BN8IS,  mw  ipmIm. 

Elytron  5.7  mm.  long,  2  mm.  broad;  truncate  basally,  nearly  paral- 
lel-sided except  apically,  where  it  is  pointed;  surface  only  slightly 
convex,  with  eight  longitudinal  striae,  not  punctured. 

Type. — ^University  of  Colorado  Museum  5822 :  "  Eocene,  one  mile 
west  of  Spicer,  Arapahoe  Pass  Road,  North  Park,  Colorado,  2^  miles 
south  of  fork  of  road;  August  2, 1911  (N.  E.  Hinds).'' 

The  elytron  rather  closely  resembles  Garabitea  exanimus  Scudder, 
from  the  bank  of  White  River,  Utah,  but  it  is  much  smaller. 


Fia.  8.— Casabitb  s 

▲SAFABOBNSIS. 


BALANINUS  (?)  BBBKLTI.  IM^ 

Elytron  2.6  mm.  long,  a  little  over  1  mm.  broad;  convex,  acutely 
pointed,  with  eleven  pimctured  striae. 

>Proc  U.  8.  National  Museum,  toI.  61,  1916,  p.  106,  pi.  2,  flgs.  2  and  8. 
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Fia.  4.— Balaninus 

BBKKLYL 


U.S.O.S.  locality  7120.  **  NE.  i,  NE.  i  sec.  7,  T.  9  N.,  R  80  W.,  east 
of  Lake,  one-half  mile  east  of  Higho,  North  Park,  Colorado.  (A.  L. 
Beekly  and  H.  Bassler.)"  This  is  evidently  Locality  54  of  Bulletin 
696,  tJ.S.G.S.,  p.  63,  and  is  in  the  Coalmont  formation.  This  elytron 
has  the  general  form  of  the  acorn  weevils  of  the  genus  BalanintiSj 
and  it  is  to  be  noted  that  species  of  Quercus  occur  in  the  Coalmont 
formation.  The  elytron  is  more  acute  than  in  the 
Florissant  species,  of  very  much  later  date,  described 
by  Scudder. 
nolotype.—Q^t.  No.  64349,  U.S.NJML 

OPHRYASTITES  HENDSBSONI  Cock«r»U. 

Two  elytra.  U.S.G.S.  7287.  "  NE.  i,  NE.  i  sec,  9, 
T.  7  N.,  R.  81  W.,  west  end  of  bluff  3  miles  north- 
west of  Coalmont,  North  Park,  Colorado.  (A.  L. 
Beekly  and  H.  Bassler.)"  Collected  August  21,  1911. 
This   is   locality    73   in   the   Coalmont   formation, 

recorded  on  p.  65,  Bull.  596,  U.S.G.S.    Glyptostrohus  is  recorded 

from  the  same  place. 

CALANDRITBS  (7)  URSORUlf.  ii«w  spmIm. 

Elytron  8.6  mm.  long,  2  or  very  slightly  over  wide,  with  nine 
sharp  striae,  and  no  punctures;  the  scutellum  appears  to  have  been 
large. 

Typ^.— University  of  Colorado,  5817.  "Eocene; 
south  of  Grizzly  Creek,  about  4  miles  southwest  of 
Spicer,  North  Park,  Colorado,  July  81,  1911  (F.  F. 
Grout)  .'^ 

This  looks  something  like  C.  hindsi^  but  is  re- 
markably long  and  narrow,  with  entirely  different 
sculpture.  It  presmnably  represents  an  extinct 
genus,  which  can  not  be  properly  defined  from  the 
elytra  alone.  The  reference  even  to  the  blanket-genus 
Calandrites  is  unsatisfactory. 

8.  FOSSIL  TSETSB  FLIES. 
Plate  55. 

The  tsetse  flies,  the  genus  Gloadna  of  Wiedemann, 
constitute  a  very  distinct  group  of  the  higher  Dip- 
tera,  with  rather  numerous  species.  Although  they 
are  generally  referred  to  the  family  Muscidae,  which 
contains  the  house  fly  and  other  common  species, 
they  have  so  many  peculiar  characters  that  they  may  well  be  re- 
garded as  representing  a  distinct  family.  The  formidable  pro- 
boscis, ensheathed  in  the  palpi,  is  directed  forward  and  is  always 
conspicuous.  The  wings,  when  at  rest,  are  closed  one  over  the  other 
in  a  manner  observed  in  no  other  similar  flies — a  cbaracter^  which 
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makes  it  easy  to  distinguish  tsetse  flies  in  the  field  from  various  other 
blood-sucking  Diptera.  The  venation  of  the  wings  is  unique,  the 
fourth  vein  (so-called)  being  abruptly,  bent  or  looped  up  in  the 
middle,  where  the  anterior  cross- vein  meets  it.  The  mode  of  repro- 
duction is  also  very  remarkable,  since  the  females  lay  no  eggs,  but 
each  one  produces  a  single  full-grown  larva,  which  almost  imme- 
diately becomes  a  pupa. 

Thus  the  tsetse  flies  would  attract  the  attention  of  entomologists  on 
account  of  their  structure  and  habits  alone,  were  they  of  no  special 
importance  to  mankind  in  general.  Thanks  to  the  labors  of  Sir 
David  Bruce  and  many  others  in  tropipal  Africa,  we  now  know  that 
various  species  of  Glossina  are  carriers  of  parasitic  Protozoa  of  the 
genus  TrypanoaomOy  which  cause  fatal  diseases  in  man  and  animals. 
The  nagana  disease  of  cattle,  due  to  a  parasite  carried  by  Gloasina 
mordtans^  is  absolutely  ruinous  to  the  stock  interests  in  certain  dis- 
tricts. The  parasite  exists  also  in  the  wild  hoofed  animals,  which  do 
not  become  diseased,  but  serve  as  reservoirs  from  which  domestic 
cattle  and  horses  may  be  infected,  provided  the  proper  fly  is  present. 
This  fact  has  led  to  .an  agitation  in  some  quarters  for  the  destruction 
of  the  larger  wild  animals,  such  as  zebras  and  antelopes ;  but  it  is  to 
be  hoped  that  better  means  will  be  found  to  avoid  the  spread  of  the 
disease.  Even  more  serious  is  the  sleeping  sickness  of  man,  due  to  a 
trypanosome  conveyed  principally,  at  least,  by  Glossina  palpalia. 
Owing  to  the  opening  up  of  trade  routes  through  tropical  Africa,  this 
disease  has  spread  far  beyond  its  original  area  and  has  destroyed 
countless  numbers  of  human  beings.  Medical  men  have  labored 
incessantly,  and  no  expense  has  been  spared  to  find  remedies  and 
means  of  prevention.  But  while  the  white  man  is  now  able  to  take 
care  of  himself  in  nearly  every  case,  it  is  an  enormous  problem  to 
protect  the  native  people  all  over  central  Africa.  Up  to  the  present 
time  17  species  and  4  recognizable  varieties  of  tsetse  flies  are  known 
from  Africa.  The  following  chronological  table  shows  when  and  by 
whom  they  were  described.    Synonyms  are  omitted. 

1830.  langipalpis  Wiedemann;  palpalis  Robineau-Desvoidy. 

1849.  /w<?a  Walker. 

1850.  tachinoides  Westwood;  morsitana  Westwood;  tabaniformis 
Westwood. 

1891.  palUcera  Bigot. 
1896.  longipennis  Corti. 
1908.  palUdipes  Austen. 
1905.  palpalis  wellmani  Austen. 

1910.  fuscipea  Newstead;  morsitans  aubmarsitans  Newstead;  nigra- 
fiksoa  Newstead ;  brevipalpia  Newstead. 

1911.  caliginea  Austexi;  fuscipleuria  Austen;  medicorum  Austm. 

1912.  aiMtem  Newstead;  siemanm  Griinberg. 

1913.  marsitans  pallida  Shircore;  moraitans  paradoxa  Shircore. 
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There  is  only  one  exception  to  the  rule  that  these  flies  are  peculiar 
to  the  African  Continent;  G.  taohinaides  has  been  found  in  southern 
Arabia,  as  recorded  by  Captain  K.  Markham  Carter  in  1906. 

In  1892  (Bull.  U.  S.  Geol.  Survey,  No.  93)  S.  H.  Scudder  described 
a  remarkable  fossil  fly  from  themiocene  shales  of  Florissant,  Colorado, 
at  that  time  supposed  to  be  of  oligocene  age.  He  considered  it  to 
belong  to  the  Oestridae,  which  contains  the  bot-flies  and  warble-flies. 
The  head  v/as  unfortunately  missing,  but  Scudder  correctly  noted 
the  singular  course  of  the  fourth  vein,  which  found  no  counterpart 
among  living  Oestrids.  It  naturally  never  occurred  to  him  to  compare 
the  insect  with  an  African  genus,  so  he  described  it  as  a  new  genus  and 
species,  Paloestrus  oligocenus.  In  1907  Mr.  Geo.  N.  Rohwer  found 
a  good  specimen  of  this  species  at  Florissant,  showing  the  proboscis, 
and  I  was  able  to  determine  without  difficulty  that  it  was  a  genuine 
tsetse  fly,  astonishing  as  that  might  seem.  An  enlarged  figure  ap* 
peared  in  the  Popular  Science  Monthly  (August,  1908,  p.  117).  A 
flgure  was  also  published  by  Bland-Sutton  in  the  Middlesex  Hospital 
Joilmal  (London)  for  December,  1907.  Mr.  E.  E.  Austen,  of  the 
British  Museum,  the  principal  authority  on  tsetse  flies,  quite  agreed 
with  the  reference  of  the  fossil  to  Olossina. 

Thus  it  appeared  that  a  million  years  ago,  more  or  less,  tsetse  flies 
inhabited  Colorado.  Prof.  Henry  F.  Osbom  had  shortly  before  dis- 
cussed the  possible  causes  of  the  disappearance  of  so  many  large 
mammals  which  formerly  inhabited  America,  and  had  suggested  that 
there  might  have  been  some  flies  carrying  disease-producing  organ- 
isms, such  as  the  tsetse  fly.  If  at  various  times  and  places  such  dis- 
eases as  the  nagana  invaded  the  herds  of  Tertiary  horses  and  other 
animals,  these  creatures  might  abruptly  disappear,  leaving  no  trace 
of  the  cause  of  the  phenomenon.  It  is  naturally  out  of  the  question 
to  determine  whether  these  ancient  species  of  Glomna  did  actually 
carry  trypanosomes,  but  their  occurrence  in  the  shales  is  certainly 
suggestive. 

In  1909  I  had  occasion  to  describe  a  second  species  of  tsetse  fly 
from  the  Florissant  fossil-beds,  and  named  it  Gloswna  osbomi.  It 
was  published  in  Nature  for  April  1  of  that  year  (p.  128). 

In  1916  Mr.  George  Wilson  was  so  fortunate  as  to  find  two  addi- 
tional specimens  of  Glosrina  at  Florissant,  representing  additional 
species.  The  specimens  are  now  in  the  United  States  National  Mu- 
seum. One  of  them,  Glossina  vetema  Cockerell  (Nature,  Sept.  28, 
1916,  p.  70)  is  a  truly  marvelous  specimen,  showing  not  only  the 
proboscis,  wings,  and  body,  but  even  the  characteristic  hairs  on  the 
body.  The  accompanying  plate,  kindly  made  by  Dr.  R.  S.  Bassler, 
shows  it  enlarged.    It  is  actually  12.6  mm.  long,  the  wings  10.9  mB^ 

The  other  species,  which  I  have  named  Glomna  armatipes^  is  not 
so  well  preserved,  but  its  salient  characters  can  be  made  out    Th® 
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armature  of  the  legs,  as  the  name  suggests,  is  striking.  It  is  a  rela- 
tively small  form,  with  the  wings  about  7.5  mm.  long.  The  outer 
side  of  the  discal  cell  is  curved,  more  or  less  S-like,  an  exaggeration 
of  the  condition  found  in  the  living  Glosaina  fusca.  The  wings  are 
perfectly  clear,  the  veins  very  pale. 

The  largest  of  the  fossil  species  is  G.  oligocena  (Scudder),  which 
has  the  wings  about  16  mm.  long;  next  in  order  is  G.  vetema;  while 
O.  oshorrd  and  G.  armatipes  are  smaller  insects,  with  the  wings  less 
than  8  mm.  In  G.  armatipes  the  hind  basitarsus  carries  a  pair  of 
stout  longitudinally  striated  spines;  similar  spines  exist  in  the  mod- 
em G.  fusca. 

Whether  Glosaina  originated  in  the  Eastern  or  Western  Hemi- 
sphere may  be  coifsidered  doubtful.  There  are  no  closely  related 
genera  known,  and  it  is  a  singular  thing  that  no  true  Muscidae  have 
been  found  in  the  Florissant  shales.  Griinberg  (Zool.  Anzeiger, 
1906)  described  GloasineUa  schilUngsi  from  East  Africa;  a  genus 
and  species  supposed  to  be  allied  to  Glossina.  It  is,  however,  actually 
very  different,  with  quite  different  venation.  Bezzi  in  the  year  fol- 
lowing stated  that  Glosainella  was  not  to  be  separated  from  Lype- 
rosia  Eondani,  which  is  now  known  by  the  earlier  name  Haematolna. 

EXPLANATION  OF  PLATES. 

Plate  54. 

FossU  Cockroaches  from  the  Pennsylyanlan. 

Fio.  1.  Cobaloblatta  HmiOans.    Type  X  2. 

2.  CobfUoblatta  HmiUans.    Reverse  of  type  X  2. 
8.  Brachymylacris  hassleri.    Type  X  2  . 

4.  Plioberohlatia  reticulata.    Type  X  2. 

5.  Phthinontylacris  pauper.    Type  X  2. 

6.  Atimohlatta  /lexuosa.    Type  X  2. 

7.  PtiUmylacris  me-dialia.    Typo  X  2. 

PI.ATB  55. 

Fossil  tsetse  fly.    OlosHna  vetema  Cockerel  I.  ] 
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Fossil  Cockroaches  from  the  Pennsylvanian. 

For  explanation  of  platc  sec  page  31 1. 
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Fossil  Tsetse  Fly,  Glossina  veterna  Cockerell. 

For  explanation  of  plate  see  page  311. 
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NOTES  ON  THE  NOMENCLATUBE  OF  THE  MOLLUSKS  OF 
THE  FAMHiY  TUEBITIDAE. 


By  Wblliam  Healey  Dall. 
Honorary  Curator  of  MolluakSf  United  States  National  Museum, 


In  the  course  of  my  revision  of  the  West  American  mollusk  fanna, 
the  Turritidae  (formerly  Pleurotomidae)  were  reserved  until  nearly 
the  last,  owing  to  my  knowledge  of  the  extremely  unsatisfactory  con- 
dition of  their  nomenclature. 

Owing  chiefly  to  a  want  of  thoroughness  and  consequent  inaccu- 
racy the  recent  revisions  of  the  group  by  Tryon  and  Cossmann  were 
quite  unreliable,  though  to  their  labors  in  bringing  material  and  ref- 
erences together  and  so  giving  a  starting  point  for  investigation  I  am 
much  indebted.  Furthermore  several  recent  writers  on  the  group 
have  in  my  opinion  excessively  divided  it,  forming  genera,  subgenera, 
and  sections  on  merely  specific,  or  even  individual,  characters  of  no 
physiological  or  systematic  importance.  Of  the  more  than  175 
names  of  more  than  specific  importance  which  have  been  applied 
to  members  of  this  family,  probably  not  more  than  one  third  are 
indicative  of  characters  of  sufficient  value  to  warrant  a  separate  name. 

Another  difficulty  in  a  satisfactory  treatment  of  the  family  arises 
from  the  fact  that  these  animals  often  differ  among  themselves 
anatomically  in  ways  not  expressed  in  the  shell  characters;  species 
generically  distinct  sometimes  having  extremely  similar  shells.  This 
has  been  amply  proved  in  the  cases  of  Leucosyri/nx^  IrenosyrinXj 
Steiraxis,  ond  Aforia  for  instance.  Therefore  until  much  more  is 
known  of  the  anatomy  of  the  species  any  arrangement  must  be  merely 
tentative,  though  it  is  not  unreasonable  under  the  circumstances  to 
put  like  diells  of  unknown  anatomy  in  the  same  systematic  group 
for  the  present 

From  the  recent  species  we  must  reason  by  analogy  to  determine 
the  proper  place  of  fossils,  as  no  other  course  is  open.  It  would 
require  several  years'  work  and  access  to  European  collections  to 
place  the  known  species  and  determine  the  synonymy  of  the  entire 
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family,  a  task  beyond  my  powers  under  present  conditions.  I  shall 
therefore  only  attempt  to  review  our  West  American  species,  and  to 
determine  the  original  types  and  consequent  characteristics  of  some 
of  the  more  familiar  genera  of  the  family.  To  these  data  I  add 
references  to  the  various  names  which  have  been  given  to  members 
of  the  group,  making  a  basis  from  which  later  workers  may  be  able 
to  proceed  with  the  review  of  the  whole  family.  Some  scattered 
names  may  have  escaped  discovery  during  my  search,  but  this  is  a 
misfortune  hardly  to  be  avoided  in  such  work.  The  rules  by  which 
I  have  been  guided  in  recognition  of  valid  names  are  those  of  the 
International  Committee  on  2iOological  Nomenclature  and,  while 
applying  these  rules  with  precision  as  far  as  the  facts  are  known 
to  me,  I  have  endeavored  to  use  in  doubtful  cases  a  rational  conserva- 
tism, changing  nothing  for  the  mere  love  of  change  and  avoiding 
the  whimsicalities  by  means  of  which  some  recent  writers  have  en- 
deavored to  justify  their  retention  of  familiar  but  unfortunately  in- 
valid names. 

The  Turritidae  are  an  ancient  group,  originating  in  Mesozoic 
time  and  have  naturally  a  world-wide  distribution.  There  are  prob- 
ably more  species  of  the  family  in  the  recent  fauna  than  of  any 
other  family  of  mollusks.  The  distinctness  of  the  group  was  recog- 
nized by  Bumphius  as  early  as  1704  and  his  name  Turris  with  his 
typical  species  has  been  adopted  into  binomial  nomenclature  in  its 
original  sense,  though  the  group  has  been  multifariously  subdivided 
since.  It  is  a  pity  that  Lamarck  disregarded  the  work  of  his  prede- 
cessors so  far  as  to  apply  to  the  group  a  name  different  from  that 
by  which  it  had  been  known  for  nearly  a  century,  thus  necessitating 
an  inconvenient  revision  nearly  another  century  later. 

Geniw  TURRIS  JMten,  1799. 

The  name  Turria  for  the  typical  part  of  the  genus  was  given  by 
Bolten  a  year  earlier  than  Lamarck's  application  of  the  name  Pleura- 
toma  to  the  same  type.  Still  earlier,  Helbling  had  given  the  name 
Fusus  to  a  group  consisting  chiefly  of  Turritidae,  but  fortunately, 
by  applying  the  method  of  elimination  to  his  assembly,  the  name 
Fusus  could  be  fixed  upon  a  small  and  inconspicuous  group  of  Gas- 
tropods, and  a  shifting  of  names  which  would  have  been  practically 
intolerable  was  thus  avoided.  The  rejection  by  the  International 
Committee  of  the  anonymous  Museum  Calonnianum  of  1797,  removes 
that  source  of  confusion  from  consideration  in  systematic  binomial 
nomenclature,  though  in  this  instance  the  author  of  that  work  merely 
followed  Bumphius,  and  the  sole  identifiable  species  in  his  list  is  the 
type  of  Turris  Bolten. 

Link  in  1807  followed  Lamarck,  though  (possibily  due  to  a  typo- 
graphical error)  the  name  is  gelled  Pleurotome  in  his  publication. 
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In  the  quadrinomial  system  of  Dumeril  the  name  is  spelled  Pleuro- 
tomarius  as  a  designation  for  the  animal  of  Pleurotoma.  To  these 
synonyms  may  probably  be  added  Lophtotoma  and  Tomopleura 
Casey,  1904. 

Genus  CLAVATULA  Lamarck,  1801. 

The  first  subdivision  of  the  genus  was  the  proposal  of  Lamarck 
in  1801  of  a  genus  Clavatula,  which  was  typified  by  C.  coronata  La- 
marck, but  which  is  not  Clavatula  Swainson,  1840,  typified  by  C. 
sulcata  Swainson.  Synonyms  are  ClamcctntJia  Swainson,  1840,  and 
probably  the  typical  DrUUa  (umbUicata)  Gray,  1888.  Lamarck 
afterward  united  his  Clavatula  with  Pleurotoma^  but  subsequent  in- 
vestigations have  shown  that  Clavatula^  according  to  its  type-species, 
is  entitled  to  subfamily  distinction.  The  operculum,  dentition,  and 
anatomy  are  different  from  those  of  the  group  typified  by  Tvrris 
hahyloniua.    It  is  a  west  African  group  in  the  main. 

Genus  CLAVUS  Montfort,  1810. 

Under  the  name  of  Glavua  Montfort  separated,  in  1810,  a  genus 
typified  by  G.  Hanmmlatus  Montfort,  figured  and  described  in  the 
same  place,  and  specifically  designated  as  the  type.  Because  at  the 
same  time  he  cited  one  of  Lamarck's  Clavatulae,  the  latter  has  been 
mistaken  as  the  type.  An  unjustified  attempt  to  reject  Olavus  on 
account  of  the  perfectly  distinct  prior  name  of  Clava  Martyn,  has 
been  made,  but  Tryon  correctly  preserved  the  genus  for  smooth 
Turritidae  with  a  short  last  whorl,  long  spire,  nodulous  shoulder, 
no  spiral  sculpture,  a  wide,  deep  anal  sulcus  adjacent  to  the  suture 
and,  in  the  completely  adult,  a  marked  subsutural  callus  on  the  body. 
Such  species  as  Pleurotoma  oremdaris  Beeve  (Conch.  Iconica,  fig.  54 
(not  of  Weinkauff),  1845;  P.  hmceokaa  Reeve  (fig.  182),  P.  macu- 
losa Beeve  (fig.  45) ;  and  P.  ecMnata  Beeve  (fig.  48)  appear  to  be 
properly  located  in  the  genus  Clavus. 

Genus  TURRICULA  Schumacher,  1817. 

The  next  to  be  considered  is  the  genus  Turricula  Schumacher,  1817, 
based  on  T.  fiammea  Schumacher,  founded  on  figures  1337  and  1388, 
volume  4,  of  Martini's  Conchylien  Cabinet.  This  shell  is  Twris 
javanus  Bolten,  but  not  Murex  javanus  of  Linnaeus  and  Gmelin. 
It  is  the  Murex  tamatus  of  Dillwyn,  1817,  but  not  of  Bolten,  1798. 
It  is  not  Clavatula  fiam/mea  Hinds,  1843. 

The  type  of  Turricula  is  an  almost  perfectly  smooth  shell  of  the 
kind  ordinarily  called  Surcula  H.  and  A.  Adams,  1853,  of  which  the 
type  is  Murex  javanus  Linnaeus  and  Gmelin,  not  Bolten.  The  only 
distinction  between  Turricula  and  Surcula  is  the  rough  sculpture  of 
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the  latter.  JSurcula,  if  based  on  the  adjacency  of  the  anal  sinus  to 
the  suture  can  only  be  maintained  as  a  minor  section  of  Turrieula. 
A  futile  attempt  has  been  made  to  reject  Tnrricula  on  account  of  the 
use  of  that  name  in  the  worthless  polynomial  system  of  Klein^  but 
that  is  quite  inadmissible  on  any  genuine  nomenclatorial  basis.  The 
Turricula  of  Herrman,  1783,  was  not  used  in  a  generic  sense.  The 
Turricida  of  the  Museum  Calonnianum  has  been  rejected  by  the 
International  Committee  on  Nomenclature.  The  use  of  the  name 
by  Fabricius,  1822,  and  Beck,  1837,  being  later  than  Schumacher's 
date,  need  not  be  further  considered. 

SurgtUa  Weinkauflf,  1875,  is  a  Germanized  rendering  of  Surcula^ 
but  whether  due  to  author  or  compositor  is  uncertain. 

Genus  MANGIUA  RLmo,  1826. 

The  next  name  to  be  considered  is  Mangelia  Bisso,  1826.  The  first 
species  is  M.  costulata  Bisso,  which  is  identical  with  or  merely  a 
variety  of  nebula  Montagu.  Bisso  named  no  type,  but  costulata  was 
selected  by  Bellardi  in  1847,  Kobelt  in  1905,  and  Dall  in  1908.  The 
selection  of  other  types  by  authors  subsequent  to  Bellardi  has  created 
a  good  deal  of  confusion,  since  Bisso's  group  of  species  was  not 
homogeneous.  As  has  been  already  shown  by  Iredale^  Gray,  in 
the  Proceedings  of  the  Zoological  Society  of  London  for  1847,  se- 
lected as  the  type  of  Leach's  manuscript  genus  Bela  this  same  Murex 
nebula  of  Montagu  which  makes  Bela  an  exact  synonym  of  Mangelia^ 
this  being  the  first  valid  publication  of  BelcL  Mangelia  ginnania 
Bisso  (fig.  180)  to  which  Gray  in  1847  referred  the  manuscript  name 
of  hhnula  Clark,  is  apparently  identical  with  MangelAa  s.  s.,  though 
Monterosato  proposed  a  sectional  name  (Hnwmia  for  it  in  1884. 
Raphitama  Bellardi,  1844,  was  a  heterogeneous  group.  Later  in  his 
preliminary  synopsis  of  1875,  he  divides  the  gtoup  into  two  sections: 
I,  typified  by  R.  vulpecula  Brocchi,  and  II,  by  R.  harpula  Brocchi. 
In  his  subsequent  monograph  of  the  Pleurotomidse  he  specifies  (p. 
823)  vulpecula  as  the  type  of  the  genus.  The  latter  is  a  typical 
Mangelia  and  Raphitoma  therefore  becomes  a  synonym  of  Mangelia. 
Other  authors  disregarding  Bellardi's  selection  of  a  tyi>e  have  made 
extraordinary  confusion  of  the  relations  of  this  genus. 

Its  chief  characteristics  are  the  absence  of  an  operculum ;  the  entire, 
hardly  thickened,  and  nonvaricose  outer  lip;  the  unarmed  pillar;  and 
shallow  anal  sinus  near  the  suture.  The  shell  is  usually  axially  ribbed 
and  spirally  minutely  sculptured.  The  fact  that  the  author  intended 
to  be  honored  was  named  Mangili  led  Lov^n  and  many  subsequent 
writers  to  correct  the  spelling  to  MangiUoj  which,  as  it  hardly  af- 
fects the  location  of  the  name  in  indices,  though  a  little  irregular 

1  Proc.  Mai.  Soc.,  London,  toI.  11,  p.  290,  1015. 
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from  a  nomenclatorial  standpoint,  may  without  too  much  repre- 
hension be  accepted. 

Genus  DRILLIA  Gray,  1838. 

The  name  DriUia  was  proposed  in  1838  for  a  peculiar  African 
species  {umbUiccUa  Gray)  by  J.  E.  Gray.  What  is  probably  the 
same  species  BrachyUyma  castanea  Swainson,  1840,  was  one  of  the 
two  types  of  Swainson's  Brachytoma  (not  BrachyatOTna^  as  mispelled 
by  several  authors)  and  both  of  them  probably  may  turn  out  to  be 
Clavatulae.  At  any  rate  the  shells  which  have  been  commonly  called 
DriUia  have  to  take  another  name. 

The  small  blackish  Drillias  so  common  in  Panamic  waters,  of  which 
Pleurotoma  hottae  Valenciennes  is  the  type,  will  take  the  name  of 
Crassispira  Swainson,  1840. 

The  light-colored  species,  with  ah  oily  gloss,  thin  shells,  and  prom- 
inent riblets  usually  crossed  by  rather  widely  spaced  spiral  striations, 
will  take  the  new  name  of  Elaeocyma  Dall.  This  group  appears  to 
be  peculiar  to  the  Pacific  coast  of  America.  DriUia  empyrosia  Dall 
may  be  taken  as  type  and  D.  urdmaculata  Sowerby,  hemplUUi  Steams, 
and  several  others  belong  to  it. 

Cymaiosyrinx  Dall,  1889,  based  on  Pleurotoma  Iwnata  Lea,  will 
cover  £he  thin-shelled  light-colored  species  of  its  type. 

For  the  generally  brown  or  brownish  clathrate  species  a  few  of 

which  are  found  in  nearly  every  fauna,  and  of  which  Pleurotoma 

gihhoaa  Beeve  may  be  specified  as  a  typical  example,  the  new  name 

of  ClathrodriUia  Dall  may  be  used.    DriUia  oatrearum  Steams  is 

'  an  American  example. 

Genus  MELATOMA  Swainson,  1840. 

Swainson  in  1840  described  and  figured  under  the  name  of  Melor 
toma  costata  a  shell  which  he  supposed  to  be  fluviatile  but  which 
really  belonged  to  the  Turritidae.  Seven  years  later  Gray  gave  the 
name  of  ClioneUa  {simiatum,  Born)  to  a  species  of  the  same  concho- 
logical  type.  This  group  which  by  its  dentition  and  operculum  is 
related  to  the  Clavatulae  must  take  the  earlier  name. 

There  is  a  group  of  species  typified  by  Pleurotoma  pendciUata  Car- 
penter which  in  sculpture  and  periostracum  closely  resemble  the 
African  Melatoma^  but  their  operculum  has  an  apical  nucleus  and  is 
long  and  narrow.  They  may  be  called  Psevdomelatoma.  Melatorrva 
Anthony,  1847,  is  quite  a  different  thing. 

Genus  MONIUOPSIS  Conrad,  1805. 

This  name  was  applied  in  1865  to  a  very  beautifully  sculptured 
species  (M.  elaiorata  Conrad)  from  the  Eocene.  The  West  American 
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species  formerly  called  SurctUa  cancellata  Carpenter,  mermis  Car- 
penter, etc.,  though  with  much  less  elaborate  ornamentation  appear 
to  be  related  to  the  Eocene  fossil  and  may  tentatively  be  referred  to 
the  same  group.  At  all  events  they  can  not  be  comprised  in  Surcvla 
as  properly  restricted.  I  may  note  that  Conrad's  species  was  very 
insufficiently  figured  by  him. 

Geniui  ANQSTROSYRINX  Dall»  1881. 

This  group,  which  has  a  wholly  superficial  resemblance  to  Column 
baritimy  is  an  evident  development  from  CocJdespira  Conrad,  1865, 
of  the  Eocene.  It  should  be  stated,  however,  that  some  whoUy  in- 
congruous species  have  been  referred  to  this  section  by  authors  un- 
familiar with  the  original  type,  A.  eleganSj  which  is  figured  in  Dr. 
A.  Agassiz'  Three  Voyages  of  the  Blake  (vol.  2,  p.  66,  fig.  282, 1888). 
The  distinctions  which  may  serve  to  retain  Ancistrosyrinx  as  a  sec- 
tion of  Cochlespira  are  recorded  in  BuUetin  Museum  of  Compara- 
tive Zoology  (vol.  48,  p.  257,  1908).  Candelabrum  Dall,  MS.  not  of 
Blainville,  is  a  synonym. 

Genus  6EMMULA  Weinkauff,  1876. 

This  section  of  Tvrria  with  short  canal  and  beaded  or  rugose  anal 
f  asciole  was  named  without  a  designated  type,  but,  in  1896,  Cossmann 
selected  Pleurotoma  gem/nuita  Hinds.  The  section  Hemipleurotoma 
Cossmann,  is  regarded  as  synonymous  by  Casey. 

There  is  a  numerous  group  of  abyssal  Turritidae  with  a  sculpture 
somewhat  like  that  of  Gerrmiula  but  covered  with  a  greenish  perios- 
tracum,  the  shell  of  a  chalky  consistency,  the  outer  lip  thin  and 
simple  instead  of  internally  thickened  and  lirate  as  in  PI.  gemanata. 
These  differences  seem  to  be  of  at  least  sectional  value  and  the  group 
may  be  named  Cryptogernma  with  Oerwrmda  benthina  Dall,  1908,  as 
type.  Th^  aspect  of  these  diells  suggests  relationship  with  AntiplaneSj 
but  these  features  may  be  due  to  similar  influences  of  the  deep-water 
environment.  The  universal  erosion,  even  in  the  youngest  living 
specimens,  prevents  us  from  knowing  the  nuclear  characters. 

Genus  BELA  (Leach  MS.)  Gray,  1847. 

Iredale  reviewed  this  genus  in  1915  in  the  Proceedings  of  the 
Malacological  Society  of  London,  and  as  the  type  of  Beta  selected 
by  Gray  himself  is  the  same  species  as  the  type  of  Mangelia  Bisso, 
there  is  no  question  but  that  the  name  must  be  abandoned. 

The  next  name  in  order  is  Lora  Gistel,  1848,  type  Tritomwn  vtridu- 
lum  O.  Fabricius  (probably =fi^Za  exwrata  MoUer) .  This  is  followed 
by  Oenopota  of  Morch,  1852,  who  designated  no  type.  Onopota^  H. 
and  A.  Adams,  1858.  is  synonymous. 
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Genus  BATHTTOMA  Harris  and  Burrows,  1891. 

DolicKotoma  Bellardi,  1875  {DoUgotoma  Weinkauflf,  1876),  is  pre- 
occupied by  DoUchotoma  Hope,  1839.  The  type  is  Pleurotoma  cata^ 
phrtwta  Brocchi,  which  automatically  becomes  the  type  of  Bathy- 
toma.  This  species  is  more  or  less  sculptured.  Casey  proposed  in 
1904  the  name  of  Megaswrcula  for  the  smoother  West  American 
species.  But  von  Koenen  in,  1867^  proposed  for  the  Pleurotoma 
fUoaa  of  Lamarck  the  name  Cryptocowus;  and  a  comparison  of  it 
with  the  smaller  Californian  species  {ateamsiana  Raymond)  shows 
only  specific  differences  between  them.  Cryptoconus  Uius  supersedes 
Bathytoma  for  the  West  American  forms,  whether  it  be  accepted  for 
the  more  emphatically  sculptured  European  and  West  Indian  species 
or  not,  and  I  can  see  no  important  characters  to  separate  them. 

Genus  AFORIA  DaU,  1889. 

This  name  was  applied  by  me  to  Pleurotoma  circmata  Dall,  on 
the  mistaken  statement  of  Jeffreys  that  it  possessed  no  operculum. 
Better  material  enabled  the  diagnosis  to  be  corrected  and  the  species 
would  have  been  referred  to  Leucosy^nnx  were  it  not  for  the  fact 
that  a  portion  of  the  shells  (males?)  show  in  the  adult  a  deep  notch 
or  sinus  in  the  anterior  part  of  the  outer  lip  between  the  canal  and 
the  periphery,  somewhat  analogous  to  the  sinus  for  the  eye  pedicels 
in  StTombv>8.  Whether  this  is  a  sexual  character  remains  to  be 
determined,  but  it  occurs  in  so  many  specimens  that  it  can  not  be 
regarded  as  abnormal. 

Genus  BORSONELLA  Dall,  1908. 

It  seems  entirely  probable  that  true  Borsorda  and  Cordieria  do 
not  exist  on  the  Pacific  coast,  and  that  the  relations  between  Anti- 
planes  and  BorsoneUa  are  more  intimate  than  those  with  any  of  the 
European  forms,  notwithstanding  the  plait  on  the  pillar  in  Boi^ 
sonella.  With  Casey  I  think  that  this  is  a  feature  which  may  occur 
ppK>radically  in  a  portion  of  any  large  group  of  Turritidae. 

Genus  CYTHARA  Schumacher,  1817. 

Cossmann  states  (Essais,  vol.  2,  p.  121)  that  this  name  was  used 
before  Schumacher,  but  he  gives  no  reference  and  a  careful  search 
has  not  revealed  any  binomial  use  of  it,  so  I  am  obliged  to  regard 
the  statement  as  a  mistake.  Eucythara  Fischer  is  a  synonym.  Schu- 
macher's type,  C.  striata  Schumacher,  is  said  by  several  authors  to 
be  identical  with  Cancellaria  cithareUa  Lamarck,  1822.  Both 
authors  refer  to  the  same  figure  of  Chemnitz  (1B30),  which  repre- 
sents a  shell  corresponding  to  the  generally  accepted  type  of  Cythara. 

^Zlttel,  Traits,  do  Pal.,  toI.  2,  p.  284  (Barrois  translation),  gives  1840  the  date  pt 
Ton  Koenen's  name,  bat  I  have  not  been  able  to  yertfy  this. 
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Some  authors  have  confounded  with  this  figure  two  adjacert  figures 
of  immature  Strombi  and  concluded  that  Cythara  was  a  synonym 
of  Strombus^  but  this  conclusion  has  no  valid  basis. 

The  typical  Cythara  is  a  relatively  large  tropical  shell  with  short 
spire  and  narrow,  elongated  aperture,  plentifully  supplied  in  adults 
with  denticulations  or  striated  callus  on  both  body,  pillar,  and  outer 
lip.  It  appears  to  be  entirely  distinct  from  the  relatively  small  shells, 
mostly  with  unarmed  apertures,  from  the  temperate  faunas,  which 
authors,  including  the  writer,  have  been  accustomed  to  refer  to  this 
genus.  The  name  which  we  s^all  adopt  for  the  small  forms  referred 
to  is  difficult  to  determine,  since  some  of  them  were  included  in 
fiisso's  Mangelia^  and  fieeve  included  all  he  knew  in  his  monograph 
of  the  Mangelias  along  with  Cythara  proper.  Other  authors,  ignor- 
ing the  real  type  of  MangeUa^  have  applied  the  latter  name  to  these 
species,  while  still  others  have  proposed  a  considerable  number  of 
new  iiames  for  the  various  species  of  this  group.  True  Cythoara 
appears  to  bear  much  such  a  conchological  relation  to  these  shells 
as  Glyphostoma  does  to  the  small  shells  we  have  been  accustomed 
to  call  ClathureUa. 

Cossmann  in  1889  calls  them  MangUia^  following  Reeve;  Bellardi 
in  1875  had  called  them  Ditoma^  but  this  name  was  preoccupied  by 
Uliger  in  1807.  Bellardi's  type  species  was  Pleurotoma  arvgusta  Jan. 
This  is  a  form  with  a  thickened  outer  lip,  spiral  striation,  and  con- 
spicuous short  anal  sinus.  Cossmann  in  1889  substituted  Agathokwu^ 
the  type,  of  course,  remaining  automatically  the  same;  but  in  1875 
Monterosato  had  proposed  for  Pleurotoma  hertrandi  Payraudeau 
the  name  CytJiareUa.  Tliis  covers  the  smooth  group  exactly.  Ha^ 
dropleura  Monterosato,  1882,  tyi)e  Murew  aeptangularis  Montagu, 
would  provide  for  the  more  elevated  forms  with  few  axial  ribs,  but 
the  type  is  said  to  be  operculate,  which  the  true  Cytharellae  are  not 
The  forms  with  shouldered  whorls  and  numerous  axial  ribs  like 
angusta  Jan  must  take  Cossmann's  name,  imless  some  anterior  desig- 
nation can  be  found.  Zetekia  is  a  small  form  recalling  Mitromorpha, 
with  predominantly  spiral  sculpture  and  coarse  lirations  on  both  sides 
of  the  aperture  and  the  anal  sulcus  inconspicuous.  The  type  (IT.  S. 
Nat.  Mus.,  No.  274109)  is  about  six  millimeters  long,  with  a  smooth 
nucleus  of  about  three  whorls  and  four  subsequent  whorls,  with  the 
suture  obscure  and  the  color  purplish  brown.  It  was  collected  at 
Panama  and  1  have  called  it  Z.  denticulata. 

Genus  CLATHURELLA  Carpenter,  1857. 

This  was  a  new  name  for  Defrancia  Millet,  not  Bronn,  1825.  In 
1908  *  I  discussed  the  synonymy  of  ClathureUa^  for  which  a  species 

iBulL  Mut.  Comp.  Zool.,  ToL  48,  No.  6,  p.  260.  On  p.  261»  ander  BeUardieUM,  the 
Rtatement  as  to  tbe  Qucleus  la  iiiaecarat«  and  ehould  be  eliminated.  The  oonect  deecilp- 
Moo  is  g\Yen  on  p.  260,  line  7  et  teg. 
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not  included  in  Millet's  original  list  has  been  usually  but  erroneously 
taken  as  the  type.  As  neither  Millet  nor  Carpenter  named  a  type,  and 
Carpenter's  name  automatically  takes  as  type  the  designated  species 
of  Defrancia  Millet  (Z>.  pagoda^  selected  by  the  writer  in  1908), 
ClathureUa  must  be  reserved  for  species  having  the  character  of  D. 
pagoda  Millet.  However,  Iredale  has  shown  that  Bronn  in  1831  pro- 
posed the  name  Pleurotomaides  for  the  preoccupied  Defrancia  of 
Millet,  which  must  take  precedence  of  ClathureUa  with  the  same 
typical  species.  Beck  proposed  Pleurotomma  as  a  substitute  for 
Defrancia  in  1847,  but  it  had  been  used  by  Gray  in  1888  as  a  sub- 
family name.  This  leaves  the  species  placed  in  ClathureUa  by  Coss- 
mann,  1896,  type  C.  rava  Hinds,  without  a  name,  and  among  the 
numerous  names  for  small  Turritidae  one  must  be  sought.  The 
earliest  which  seems  available  appears  to  be  PhUbertia  Monterosato, 
1884.  The  curious  succession  of  synonyms  is  as  follows,  noting 
first  that  Bellardi  did  not  (as  has  been  erroneously  stated)  pro- 
pose a  name  Heterotoma^  and  if  he  had  it  was  preoccupied  by  Hart- 
mann  in  1844.  Then  follows  BeUardia  Bucquoy,  Dautzenberg,  and 
DoUfus,  1882,  not  of  Mayer,  1870;  BeUardieUa  Fischer,  1883  (new 
name  for  BeUardia) ,  not  of  Tapparone  Canefri  earlier  in  1883 ;  PkU-  . 
bertia  Monterosato  (p.  182,  1884) ;  Cormarmandia  Monterosato  (p. 
135,  1884)  (new  name  for  BeUardieUa) ;  Otitoma  Jousseaume, 
1898;  and  lastly  Claihurvna  Melvill  (April,  1917)  (new  name  for 
ClaihwreUa). 

As  far  as  the  data  are  accessible  to  me  PhUbertia  (from  which  the 
later  Comarmondia  does  not  materially  differ)  is  the  earliest  available 
name  for  the  group  included  by  ClathureUa  Cossmann  not  Carpenter, 
and  typified  by  Pleurotoma  bicolor  Risso=P.  purpurea  (Montagu), 
variety  bicolor  Bucquoy,  Dautzenberg,  and  DoUfus+P.  phUberti 
Michelotti,  fide  Monterosato.  PhUbertia  has  the  outer  lip  thickened 
or  varicose.  Urate  or  dentate  within  when  adult,  the  pillar  usually 
smooth,  the  nucleus  acute,  smooth,  and  rather  elevated;  the  species 
are  small  and  the  sculpture  more  or  less  clathrate  or  sculptured  both 
axially  and  spirally. 

The  nearest  group  to  it  is  Olyphastoma^  which  is  large,  with  a 
more  brilliant  surface,  a  more  fusiform  profile,  more  contracted  and 
emphatically  armed  aperture  and  different  nucleua  PhUbertia 
abounds  in  shallow  temperate  waters,  while  Glyphostomdj  receding  to 
the  Eocene  in  time,  apparently  prefers  tropical  waters  and  even  con- 
siderable depth& 

Genus  CALUOTECTUM  Dall,  1889. 

A  dissection  of  a  better  preserved  specimen  of  C.  verruco^v/m^  the 
type  of  this  genus,  has  revealed  a  minute  radula  with  teeth  of  the 
Volutoid  type,  and  the  long  esophageal  caecum  characteristic  of  the 
3843— 19— Proc.N.M.vol.64 ^22 
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Volutidaey  to  which  family  it  must  be  referred  as  one  of  the  degen- 
erate abyssal  forms  which  have  lost  their  columellar  plaits.  A  mag- 
nificent species  related  to  CaUiotecttMn^  named  ProdaUia  daUi  and 
figured  by  Bartsch  in  1915,  was  dredged  in  very  deep  water  among 
the  Philippines. 

The  other  named  groups  among  the  Turritidae  of  the  Pacific  coast 
are  not  involved  in  synonymic  difficulties  and  therefore  need  not  be 
discussed  here. 

Preliminary  list  of  names  heretofore  applied  to  divisions  of  the  Turritidae  with 

references  and  notes. 

Aoamptogenotia  Rovebeto,  18d9,  see  Pseudotoma  Bellardi  not  Stephens. 

Aforla  Dall,  1889,  BulL  Mus.  Ck>mp.  ZooL,  vol.  18,  p.  90.  Type,  PL  circinata 
DaU. 

Agathotoma  C!ossicAirN,  Rev.  Grit  Pal.,  8me  Ann^  p.  1, 1889.  New  name  for 
Ditoma  BeUardi  1876,  not  Illlger,  1807.    See  Bssals,  vol.  8,  p.  192»  1899. 

t  Alioela  Dautsknbebo  and  Fischkb,  M6m.  Soc.  Zool.  de  France,  voL  10,  p. 
182,  1897.  Type,  A,  aenigmaiica  Dautzenberg  and  Fischer,  M6m.  Soc.  Zool.  de 
France,  vol.  10,  p.  182,  1897,  Azores.  Neplonic  shell,  perhaps  the  young  of  a 
Clavatula. 

Amblyaonmi  Oossicann,  1889,  Cat.  lU.,  p.  295.  Essais,  voL  2,  p.  187.  Type, 
PI,  rugosa  Deshayes.  This  is  a  Bwrcula  with  short  canal,  moderate  anal  salens 
and  DriUia-llke  scolptore.    No  variz  behind  outer  Up. 

Anoittrotyrinz  Dall,  1881,  Boll.  Mas.  Gomp.  Zool.,  vol.  9,  p.  53.  Type,  A. 
elegans  Dall.  ^^Cochlespira  Conrad,  1865,  Amer.  Journ.  Conch.,  vol.  1,  p.  20. 

Anna  Risso,  1826,  Bur.  M6r.,  p.  214,  fig.  68.  Type,  A.  massena  R5sso,  Eur.  M6r^ 
p.  2iA^Buccinum  scacohianum  Phlllppi.  Referred  to  Pleurotomidae  by  varloos 
authors  but  reaUy  a  Cantharus. 

Antlplanes  Daix,  Proc  U.  S.  Nat.  Mus.,  vol.  24,  No.  1264,  p.  513,  1902.  Type, 
Surcula  perversa  Qabb,  1865. 

Aphanitoma  Bellabdi,  Mon.  PL,  1875,  p.  241.  Type,  TurbineUa  labeilum  (Bon- 
elli),  Bellardi  and  Michand.  Fischer,  Man.,  p.  594,  1883,  names  as  example 
A.  pecchiolii  BeUardL  Resembles  a  smaU  Oenota  with  two  plications  on  the 
pillar.  Zittel,  Man.  (French  ed.),  p.  286, 1867,  accepts  the  type  as  PI.  labium. 
Not  Aphanitoma  Cossmann.    1888. 

Apiotoma  Cossmann,  1889,  Cat.  Illustr.,  p.  263.  Essais  Pal.,  vol.  2,  p.  73, 1886. 
Type,  PI.  pinOata  Deshayes.    Eocene.    Slender  Oenota-like  shell. 

Asthenotoma  Habbis  and  Bubbows.  Eocene  and  Olig.  Paris,  1891,  p.  113.  New 
name  for  Oligotoma  BeUardi,  1875,  not  of  Westwood,  1836.  Type,  PI.  b<isterotU 
Desmoulins,  1842.  SheU  nnall,  like  smaU  DriUia  without  varices.  Urate  outer 
Up,  simple  sinuate  pillar.    Scolptare  of  spiral  cords.    Miocene. 

Atoma  Bellabdi,  Mon.  PI.,  1876.  p.  324.  Type,  A.  hypothetica  BeUardi,  Mon. 
PL,  1875,  p.  324  (1847).  Not  of  LatreiUe  1796  (Arachn,)  =Enatoma  Rovereto, 
Syn.  1899,  p.  3. 

Awateria  Sxtteb,  New  Zealand  Geol.  Surv.,  Pal.  Boll.  No.  6,  pt  1,  p.  57, 1917. 
Type,  A.  streptopfiora  Snter ;  Pliocene,  New  Zealand. 

Bathybela  Kobklt,  Icon.  Eur.,  vol.  3,  p.  276,  1905.  Type,  Theshia  nudator 
Locard. 

^athyoUonella  Eobelt,  Icon,  Eur.,  vol.  3,  p.  279.  Type,  PL  quadruplew  Wa^ 
son ;  abyssal.    Apparently  not  related  to  Clionella. 

Bathytoma  Habbis  and  Bubbows,  Eocene  and  Olig.  Paris,  1891,  p.  113,  new 
name  for  Dolichotoma  BeUardi,  not  Hope,  1839.  Of.  Megasurcula  Casey,  and 
Cryptoconus  v.  Koenen. 
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Beisselia  Holtzapfkl,  1880.  (Not  seen. )  Type,  Koenenia  8f>eciosa  Holtzapfel, 
Senonian ;  new  name  for  Koenenia  Holtzapfel,  1888,  not  of  Beushausen ;  nor  of 
Orassi,  1885.    This  Is  a  pleurotomoid  resembling  a  very  large  coarse  Fusinus, 

Bela  Gray,  1847.  Ann.  Mag.  Nat  Hist,  vol.  20,  p.  276.  No  type  selected,  In- 
clades  PL  nehula,  Proc.  Zool.  Soc.,  1847,  p.  134,  nehula  selected  by  Gray  as  type. 
H.  and  A.  Adams,  1853,  cite  lahnula  Clark  MS.  as  a  synonym  of  Bela,  but  Gray, 
Ann.  Mag.  Nat  Hist,  vol.  20,  p.  184,  had  already  referred  It  to  MangUia  Risso 
as  fiynonym.  Bela  equals  Oenopota  M5rcti,  Yoldi  Gat,  pt.  1,  p.  73,  1852,  and 
Lora,  Glstel,  1848. 

Bellardia     1        «x«v^^, 

Bellaspira  Conrad,  1867.  Amer.  Journ.  Conch.,  vol.  8,  p.  261.  Type,  Mangelia 
virginiana  Conrad.    Yorktown  Miocene. 

Belomltra  Fischer,  1882.  Man.,  p.  582.  Journ.  de  Conchyl.,  vol.  30,  p.  275. 
Type,  B,  paradoxa  Fischer.    Abyssal.    Resembles  Bela  but  has  plicate  pillar. 

Borsonella  Dall.,  1908.  Mus.  Comp.  Zool.  Bull.,  vol.  43,  p.  258.  Type, 
Borsonia  datti  Arnold. 

Borsonia  Bellardi,  1838.    Bull.  Soc.  G^l.  de  France,  p.  30,  vol.  10. 
2nd  sect.    Type,  B,  prima  Bell.  (2  plaits). 
1st  sect    Type,  B.  hicoronata  Bell.  (1  plait). 
3rd  sect    Type,  B,  uniplicata  Nyst  (1  plait). 

Braohytoma  Swainson,  Man.,  1840,  p.  314.  Types,  PL  atromboides  Sowerby, 
Man.,  fig.  881,  and  B.  casianea  Swainson,  after  Chemnitz.  Both  these  species 
are  Drttlia  Auct.  and  both  are  probably  Clavatulas,  B.  casianea  is,  perhaps, 
identical  with  Gray's  type  {umbUicata)  of  Drillia. 

Buehozla  Batan.  (Not  seen.)  Type,  Auricula  cithareUa  Lamarck.  Eocene. 
'\-EtaUonia  Deshayes,  1862,  not  Oppel,  1861,+Za/ra  Cossmann,  1802,  not  of 
A.  Adams,  1860.    Very  like  Bela  but  somewhat  heavier. 

Calvatnla  Preston,  Zool.  Record,  vol.  49,  1912,  Moll.,  p.  61.  Err.  typogr.  for 
Clavatula, 

Candelabmm  Dall,  1878,  Bull.  Mus.  Comp.  Zool.,  vol.  5,  p.  61,  not  of  Blain- 
vllle,  1830.    See  Ancistro^yrinw  Dall,  1881. 

Catenotoma  Cossicann  and  Pissaro,  Bull.  Soc.  G4ol.  Normand.,  vol.  19,  p.  39, 
1900.    Type,  Surcula  catenata  Lamarck.    Eocene. 

Chauvetla  Montbrosato,  Nom.  Conch.  Medit,  1884,  p.  137,  new  name  for 
Nesaea  Risso,  1826,  not  Lamarck,  1812-16.  Type  is  stated  to  be  Bucoinum  can- 
didiasimum  Philippi.  This  species  appears  to  be  a  cancellate  Anachis,  Coss- 
mann refers  it  to  Donovania  but  the  type  is  not  of  that  genus.  In  1890  Monte- 
rosato  refers  It  to  the  group  of  Raphitoma  vulpecula, 

CirilUa  Monterosato,  1884.  Nom.  Conch.  Medit,  p.  133.  Type,  PI.  linearis 
Montagu ; •{•Leufroyia  Monterosato,  p.  134  (type,  PL  leufroyi  Michaud ) .  'i=Anna 
Risso,  Eur.  M6r.,  p.  126  (A.  masaena  Risso).  Anna  equals  Cantharua  sp.  Nu- 
cleus short,  the  last  whorl  unlcarlnate ;  the  surface  roughly  sculptured,  outer  lip 
thickened,  not  Urate,  pillar  simple. 

Citharopsis  Pease,  Amer.  Journ.  Conch.,  vol.  4,  p.  97,  1868,  1st  sp.  Cithara 
amata  Pease,  Amer.  Journ.  Conch.,  voL  4,  p.  97,  1868.  Small  Indopacific 
Anachis;  not  Cytharopsia  A.  Adams,  1865. 

Clathrodrillia  Dall,  1918.    Type,  PI.  gibboaa  Reeve. 

Clathromangilia  Monterosato,  Nom.  Conch.  Medit,  p.  131,  1884.  Monotjrpe 
PI.  granum  Philippi,  1844.    Coarsely  clathrate,  small ;  varicose  outer  lip. 

Clatharella  Carpenter,  Maz.  Cat,  1857,  p.  399.  New  name  for  Defrancia  Mil- 
let 1827,  not  Bronn  (1825).  Type,  Defrancia  pagoda  Millet,  selected  by  Dall, 
Mus.  Comp.  Zool.  Bull.,  vol.  43,  p.  259,  1908,  no  type  having  previously  been 
designated.  For  species  commonly  referred  to  Clathurella,  see  under  PhUhertia 
Monterosato.    Not  Clathurella  Cossmann,  1896  (C.  rava  Hinds)  nor  of  Bucquoy, 
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Dautzenberg  and  Dollfus,  1882.    Type,  C.  purpurea  Montagu  i=phUberti-\-pur' 
purea+corbis  Monterosato,  1884.) 

Clathurlna  Melvill,  Apr.,  1917,  Trans.  Mai.  Soc.,  p.  185.  Type,  PI,  foraminata 
Reeve.    See  PhUberiia. 

Clavatula  Lamarck,  Syst.,  1801,  p.  84.  Type,  C.  coronata  Lamnrck,  Syst.,  1801, 
p.  84,  not  of  Swainson,  Man.,  1840,  p.  314  (sulcata  Swaiuson,  Man.,  1840,  p. 
314).  <  Pleurotoma  Lamarck,  1822.  -^Clavicantha  Swainson,  1840,  Man.,  p. 
314.  l'\-Drillia  Gray,  1838,  Ann.,  vol.  1,  p.  28.  Type,  D,  umbilicata  Gray.  Not 
DrUlia  Anct    -\-Brachytoma  Swainson,  1840,  Man.,  p.  314;  (castanea  Swainson). 

Clavatula  Swainson,  1840,  Man.,  p.  314.  Type,  C,  anlctita  Swainson,  Man., 
p.  314, 1840,=ifiirea?  albbosus  Bom,  Index,  1778;  Test  Mua  Vlnd.,  1780,  p.  321; 
-\-Pl,  flatHdula  Lamarck  var.,  Kiener,  Icon.,  p.  31,  lS39;=Drillia  Auct,  not 
Clavatula  Lamarck,  1801. 

Clavioantha  Swainson,  1840,  Man.,  p.  Zl^  ;=Clavatula  Lamarck,  1801,  not 
Swainson,  1840. 

Clavosaroula  Schepman,  Siboga  Exp..  11  vr.  64,  Mon.  40'  e,  p.  429, 1913.  Type, 
C,  sibogae  Schepman.    Resembles  Steiraxis. 

Clavns  MoNTFORT,  Conch.,  p.  434,  1810.  Type,  C,  flatnmulatus  Montfort, 
Conch.,  vol.  2,  p.  434,  1810,  not  Clava  Martyn  et  al.  <Drillia  Auct  A  smooth 
species  with  depressed  anal  fasclole  and  tubercles  on  the  shoulder,  spire  slender, 
last  whorl  short,  with  subsutural  callus,  sharp  outer  lip  and  plain  columella. 

Clinura  Bellardi,  Mon.  PL,  1875,  p.  204.  Type,  1st  sect  PI.  calliope  Brocchl. 
1814.     (short  spire.)     2ud  sect.  PI,  elegantissima  Forbea     (long  spire.) 

Clionella  Grat,  Proc.  Zool.  Soc.,  1847,  p.  153.  Type.  Buccinutn  sinuatum  Bom, 
mS;=Melatonia  Swainson,  1840.  not  Anthony,  1847. 

Coohlespira  CJonrad,  1865,  Amer.  Journ.  Conch.,  vol.  1,  p.  20.  Type,  PI 
cristata  Conrad.    Oligocene. 

Coohlespirella  Casey,  Proc.  Acad.  Nat.  Scl.  Phlla.,  1903,  p.  279.  Type,  Fusus 
nanus  Lea,  Eocene,  and  Includes  PI,  insignifica  Hellprln.  Ck)ssmann,  E^ssals, 
p.  221,  1906,  on  the  basis  of  insignifica  refers  this  to  Peratotoma, 

Coohlespiropsls  Caset,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  143,  1st  sp. 
PI,  engonata  Conrad,  Eocene.  Cossmann,  Essals,  p.  221,  1906,  unites  this  with 
Rouaultia, 

Columbarium  v.  Martens,  Conch.  Mitt,  vol.  2,  p.  105, 1881.  Type,  Pleurotoma 
(Col,)  spinicincta  v.  Martens.  Conch.,  Mitt,  vol.  2,  p.  105,  1881. 

Comarmondia  see  Philbertia, 

Conopleura  Hinds.  Voy.  Sulph.,  Moll.,  1844,  p.  24.  Type,  C,  stnata  Hinds, 
Voy.  Sulph.,  Moll.,  p.  24. 

Cordieria  Rouault,  1848,  Bull.  Soc.  G#ol.  de  France,  s^r.  2,  vol.  5,  p.  207. 
Type  not  Indicated.  Tryon,  Struct.  Conch.,  1883,  cites  PI,  pyrenaica  Rouault 
Cossmann,  Essais,  vol.  2,  p.  98,  1906,  names  C,  iberica  Rouault  Not  Cordieria 
Monterosato,  1884.    Two  plaits  on  the  pillar  as  restricted. 

Cordieria  Monterosato,  Norn.  Conch.  Medit.,  1884,  p.  131.  1st  sp.  PI.  reticu- 
lata (Renierl)  Brocchl;  2nd  PI.  cordieri  Payraudeau,  the  latter  cited  as  type  in 
Moll.  Roussillon,  vol.  2,  p.  767,  1908.  Not  Cordieria  Rouault,  1848.  Close  to 
Philbertia  Monterosato. 

Coronia  Gregorio,  Mon.  Claib.,  1890,  p.  23.  1st  sp.  PI,  acutirostra  Conrad  ;= 
Gemmula  Welnkauif,  1875.  not  Coronia  Ehrenberg,  1840. 

Crassispira  Swainson,  Man.,  1840,  p.  313.  Type,  Pleurotoma  bottae  Valen- 
ciennes in  Kiener,  1839+ ^a«cia^a  Swainson,  Man.,  1840,  p.  313. 

Crassopleora  Monterosato,  Nom.  0)nch.  Medit,  1884,  p.  127;  monotype  PI. 
maravignae  Bivona,  1838, +P.  incisa  Reeve,  1843. 

Crossopleura  Monterosato,  Journ.  de  Conchyl.,  1879,  p.  117, 1890.  Monotype, 
PI,  maravignae  Bivona. 
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Cryptoconns  v.  Koenen,  1867.  Type,  PI.  filoaa  Lamarck.  Ueber  Conor  bis 
und  Crytoconua  v.  Koenen,  1867,  p.  11,  fig.  8  (not  seen) ;  cf.  Arch.  Naturg.,  vo\,  2, 
p.  211, 1880.     ^-Megasurcvla  Casey.  1904. 

Cryptosremma  Dall,  1918.    Type,  Qemmula  henthina  Dall. 

Cymatosyrinx  Dall,  1889,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  p.  95.  Type,  PI. 
lunata  Lea. 

Cythara  Schumacher,  Essais,  p.  245,  1817.  Type,  C.  striata  Scliumacher= 
Cancellaria  citharella  Lamarck  1822.  This  Includes  the  species  with  short  spire, 
denticulate  outer  lip  and  striated  pillar,  the  aperture  narrow.  Oossmanu  states 
this  name  was  used  before  Schumacher  binomially  (Elssais,  p.  121),  but  this 
appears  to  be  erroneous. 

Cytharella  Montebosato,  Bull.  Mai.  Ital.,  1875,  p.  6.  Ty£|^,  Pleurotoma  her- 
trandi  Payraudeau.  Cf.  JJitoma  Bellardi,  1875.  =Mangilia  Cossraann,  not 
Risso.  These  are  the  small  species  with  thickened  but  not  Urate  or  denticulate 
outer  lip  and  pillar;  the  spire  usually  shorter  than  the  aperture,  the  surface 
longitudinally  ribbed,  smooth,  or  spirally  minutely  sculptured;  nucleus  small, 
smooth.    Not  CythereUa  Rupert  Jones,  1849,  Crustacea,  from  Cythere. 

Cytharopsis  A.  Adams,  1865,  Ann.  Mag.  Nat  Hist,  vol.  15,  p.  323.  Type, 
MangUia  caneeUata  A.  Adams.    Not  CitharopHs  Pease,  Oct,  1868. 

Daphnella  Hinds,  Voy.  Sulph.,  Moll.,  1844,  p.  25.  Type,  D.  limnaeiformis 
Klener. 

Daphnellopsis  Schkpman,  Siboga  Exp.  livr.  64,  Mon.  49'  e.,  p.  449, 1913.  Type, 
D.  lamelloaa  Schepman,  Siboga  Exp.  livr.  64,  p.  449,  1913.  Like  DaphneUa  but 
with  heavily  callous  lips. 

Oaphnobela  Cossmann,  1806,  Essuis,  p.  93.  Type,  Buccinum  jnnceum  Sow- 
erby.    Eocene.    Shell  extremely  like  Acsopus. 

Oefrancia  Mhxet,  see  Clathurella  Carpenter. 

Oiangasma  Melvill,  Proc.  Mai.  Soc.  London,  1917,  p.  141.  Type,  DaphneUa 
etricharta  Melvill  and  Standen. 

Diplooonas  Sandbeboeb.  (Not  seen.)  Not  Diploconus  Haeckel  (Protista), 
1860;  nor  of  Candfeze  (Coleoptera)  1860,  nor  of  Zittel,  Cephalopoda,  1868  (not 
seen). 

Ditoma  Bsllabdi,  1875,  Mon.  Pleur.,  p.  295.  Not  Ditama  lUiger,  1807,  CJoIeop- 
tera.  Type,  Mangilia  anguata  Jan.  l-hCytharella  Monterosato,  q.  v.=AgathO' 
toma  Cossmann,  Rev.  Crit  Pal.,  1889,  vol.  3,  p.  45.    Also  Essais,  vol.  8,  p.  192. 

Oolichotoma  Bellabdi,  Mon.  terz.  Piem.,  p.  229,  1875«  Monotype,  PI.  cata- 
phracta  Brocchi.  Not  DoUchotoma  Hope,  1839.  =Bathytofna  Harris  and  Bur- 
rows, 1891,  new  name  (not  needed),  ^Cryptooofius  v.  Koenen  (1840,  fide 
Zittel).  1867  fide  Fischer.  +Megasurcula  Casey,  100^ ;=Doligotoma  Wein- 
kauif,  1876,  Jahrb.  Mai.  Qes.,  p.  8. 

DoUgotoma  Weinkautf,  1876,  Jahrb.  Mai.  Gtes.,  p.  S^=Dolichotoma  Bellardi 
not  Hope. 

DoBOTania  Bvcquot,  Dautzenbebo,  and  Dollfus,  1882,  Moll.  Roussillon,  vol.  1 , 
p.  112.  Type,  />.  mMma  Montagu=&rtmtieuiii  Donovan,  1804.  Buccinum  mini- 
mum  Montagu,  1803,  is  preoccupied  by  B,  minimum  Turton,  1802,  fide  Iredale, 
1915.  +Lac1ie8is  Risso,  1826,  not  Daudin,  1804  ;+3re9aea  Risso,  1826,  not  La- 
marck, 1816. 

DriUia  Gray,  see  Clavatula  Lamarck  and  Clavus  Montfort  Also  Crassispira 
Swainson,  and  Clavatula  Swainson  not  Lamarck.  DriUia  Gray,  Ann.  Nat  Hist, 
vol.  1,  1838,  p.  28.  Type,  D.  umbUioata  Gray.  Braohytoma  Swainson,  1840 
ieaatanea),  hi  synonymous.  Braehitama  {strambiformis  Sowerby)  is  also  a 
Drmia. 

IMUiola  (MoNTEioflATO,  MS.)  Ombmann,  1903,  Eaaais,  vol.  5,  p.  188.  Type, 
D.  emendata  Monterosato,  Medit    Cossmann  states  that  it  goes  between  (his) 
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Eucithara  and  Claihurella  and  has  a  flattened  later  spirally  sculptared  proto- 
conch. 

Elaeoeyma  Dall,  1918.    Type.  Drillia  empyroHa  Dall. 

Enatoma  Rovereto,  18d9,  see  Atoma, 

Endlatoma  Cossmann,  1896,  E^ssals,  p.  106.  Type,  OUgotoma  quadricincta 
Co8smeLim  ;=Ap?ianitoma  Cossmann,  1888,  not  Bellardl,  1875.    EiOcene. 

Eoclatlmrclla  Casey,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  166,  1st  sp. 
E.  jacksonica  Cnsey.  Trans.  St.  Louis  Acad.,  vol.  14,  1904,  p.  166.  Bocene. 
He  also  refers  to  this  group  Mangilia  meridionalis  O.  Meyer.  Upper  Clalbomian. 
C'ossmnnn,  1906,  Essais,  p.  223,  suspends  Judgment  on  account  of  unfigured  type. 

Eodrlllia  Casey,  Trans.  St.  I^uls  Acad.,  vol.  14,  1904,  p.  159,  "Among  the 
typical  spec  ies  "  are  dcpygis  Coui  ad,  Umsdalii  Lea,  aurculopHs  Gregorio,  and 
texana  Conrad  (Casey).  CossnuiTni,  1906,  Essais,  p.  228,  unites  this  with 
Eopleurotoma, 

Eopleurotoma  Cossmann,  1889,  Cat  Illustr.,  p.  269.  Type,  PL  miUticosiata 
Deshayes.  Eocene.  Casey  refers  PI.  nupera  Conrad,  gemmata  Conrad,  hoening- 
hausi  Lea,  and  properugosa  Gregorio  to  this  group  (1904).  C!o8smann,  1906, 
Essais,  p.  223,  refers  Eodrillia  Casey,  to  this  section. 

Eosaroala  Casey,  Trans.  S>  Louis  Acad.,  vol.  14, 1904,  p.  145, 1st  sp.  PI.  moorti 
Gahb.  Eocene.  Cossmann,  Essais,  p.  222,  1906,  admits  this  as  section  of  Bur- 
aula  s.  s.  on  the  ground  of  a  narrower  pr6toconch. 

Epalxis  Ck)SSMANN,  1889,  Cat  Hi.,  p.  254.  1896,  Essais,  vol.  2,  p.  108,  type 
named  Pleur.  crenulata  Lamarck.  Eocene.  Small,  obscure  plait  on  pillar,  shell 
in  general  recalling  some  of  the  Mangilias. 

Etallonia  Deshayes,  1862.  Paris  basin,  vol.  2,  p.  605.  Type,  B.  priaca  Deshayes. 
Eocene.  Of  the  two  species  one  is  an  Acteon  or  related  Oplsthobranch,  the  second 
a  pleurotomold  recalling  Gymnobela.  =Bucfiozia  Bayan,  1878,  new  name.  Not 
Etallonia  Cppel,  1861. 

Enbela  Dall,  1889,  Bull.  Mus.  Comp.  Zool.,  vol.  18,  pp.  102-^.  Type,  DaphneUa 
Hmacina  Dall. 

Eaoheilodoo  Gabb,  Journ.  Acad.  Nat.  Scl.  Phlla.,  vol.  4,  1800,  p.  870.  Type, 
B.  reticulata  Gabb,  Journ.  Acad.  Nat  Scl.  Phlla.,  vol.  4,  pi.  667,  fig.  la  Shell 
much  like  Olyphostoma  but  attenuated  in  front,  outer  lip  not  expanded,  the 
aperture  narrow  and  columella  denticulate  in  the  adult  Cossmann  spells  this 
Euchilodanf  ascribes  the  genus  to  Hellprln,  cites  E,  orenooarinatuM  Heilprln, 
1880,  as  type !    Essais,  vol.  8,  p.  189,  Apr.,  1889. 

Saolthara  Fischer,  1888,  Man.,  p.  598.  New  name  fbr  Cythara  Schumacher, 
1817.  not  Klein!  Klein  being  nonblnomial  this  name  is  us^ess.  The  type* 
mentioned  by  Fischer  is  Mangilia  stromhoides  Reeve. 

Euoyolotoma  Boettgeb,  1895,  Nachrbl.  d.  MaL  Gres.,  p.  56.  Type,  ClathureUa 
t^icarinata  Keeve,  fide  Cossmann.  (Should  be  Pease,  not  Reeve.)  Indopadfic 
Shell  with  two  very  prominent  carlnae,  beaded,  with  Clathurellold  aperture. 
Cossmann  names  bicarinata  as  type.  Boettger  gives  (1)  trioarinata  Reeve,  and 
(2)  bicarinata  Pease,  but  does  not  designate  either  as  type. 

ExiUa  CoNRAO,  Journ.  Acad.  Nat  Scl.  Phlla.,  ser.  2,  vol.  4,  p.  291,  pi.  47,  fig.  84, 
1860.  Type,  E.  pergracilis  Conrad.  Referred  by  Conrad  to  Pleurotomidae  but 
really  Chrysodomold. 

Folineaea  Montbbosato,  Nom.  Conch.  Medlt.,  1884,  p.  136.  Type,  Buooinum 
lefebvrii  Mhravlgna,  1840. +B.  folineaea  PhUlppl,  MolL  Sic,  vol.  2,  pi.  27,  fig.  10. 
Hardly  differs  from  ClathromangiHa  and  Is  placed  as  a  synonym  of  Donovania 
by  Cossmann.    In  1890  Monterosato  spells  it  FoUnia.    Not  Folinia  Crosse,  1868. 

Fasitoma  Casey,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  163.  Type,  F.  iipho 
Casey  (ex  Aldrlch),  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  163.  Cossmann, 
1906,  Essais,  p.  223,  suspends  judgment  for  want  of  data. 

Oemmula  Weinkauff,  1875,  Jahrb.  d.  Deutsche  Mai.  Ges.,  vol.  2,  p.  287.  Typ^ 
PI.  gemmata  Hinds.    No  type  selected  In  1875.    Cossmann,  1896,  sheets  gem- 
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mata.    -^Hemipleurotoma  Gossmann,  flde  Oasey,  1904.    Ootwinann,  1006,  bolda 
to  the  division.    Not  Oemmula  Deshayes  (in  Dall)  1902. 

Genota  H.  and  A.  Adams,  Gen.  vol.  1,  p.  8%  1858.  -hOenotia  Tiyon,  Fisclker, 
etc  em.    Type,  PL  mitrifarmU  Wood,  first  of  two  species. 

Gianania  Montebosato,  Nom.  Conch.  Medit,  1884,  p.  127,  1st  sp.  PI.  fuaoata 
Philippi;  2nd  PI,  laevigatum  Philippi.  The  last  is  selected  as  type  in  Moll. 
Roussillon,  vol.  2,  p.  766, 1908.    ^MangUia  {nebula  type)  s.  s. 

Glyphottoma  Gabb,  Proc.  Acad.  Nat  Sci.  Pliila.,  1872,  p.  270;  type,  Q.  defUifera 
Gabb.  McMgiHinae,  l-^-Lienardla  Jousseamne,  1884,  CI.  rubida  Hinds.  For  rela- 
tions see  PhUbertia  and  Clathurella  Cossm&nn  noTOarpenter. 

Glyptotoma  Caskt,  Trans.  St  Louis  Acact,  vol.  14,  1904,  p.  140,  1st  sp.  PI. 
crasiiplicata  Gabb.  Bocene.  Two  or  three  plaits  on  the  pillar,  median  sinus 
with  nodulous  fasclole. 

Gosavla  Stouczka,  1865.    Volutoid  placed  with  Pleurotomldae  by  Ck>ssmann. 

Gymaobela  Yebbux,  1884,  Trans.  Conn.  Acad.,  voL  6,  p.  157.  Type,  O.  engonia 
Verrill,  fixed  by  Cossmann,  1806.  No  type  selected  by  Verrill.  Inoperculate^ 
Bela-form,  or  swollen;  nucleus  cancellate;  abyssal.  Verrlll's  first  species  is 
Q.  engonia^  his  second  and  figured  species  is  curt€k 

Haedropleara  (Montebosato)  Bucquoy,  Dautzenberg,  and  DoUfus,  Moll.  Bous- 
siUon,  1882,  p^  110.  Type,  Murex  septangiOaris  Montagu,  1808.  ResembM 
0  Cytharella  with  elevated  spire.    Operculate. 

Helenella  Gabet,  Trans.  St  Louis  Acad.,  vol.  4,  1904,  p.  167.  Type  (1st  of 
two  sp.)  PL  multigranoga  E.  A.  Smith,  St.  Helena.  Two  plaits  on  the  pillar. 
Recalls  Mitronwrplia;  very  small  shells. 

Hemilienardia  Boettqeb,  NachrbL  d.  Deutsche  Mai.  Ges.,  1895,  p.  52.  Type, 
Clathurella  malleti  Recluz.  Very  short,  stumpy,  inflated,  strongly  cross-sculp- 
tnred,  bright-colored,  small  shells. 

Hemiplearotoma  Cossmann,  1889,  Oat  111.,  p.  264.  Type,  PI.  archimedis  B^- 
lardl.  In  Essais  Pal.,  1896,  p.  78,  Cossmann  proposes  another  type,  PL  den- 
tiouXa  Basterot    He  regards  Coronia  Gregorio  as  synonymous. 

Hemlsaronla  Cabet,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  150.  Type,  PL 
Hlioata  Aldrich.  Gregg's  Landing  Eocene.  Cossmann,  1906,  Essais,  p.  222, 
rejects  this  on  the  ground  of  insufficient  characters. 

Heterotoma  Auct  after  Seterotomatae  of  Bellardi,  Moll.  Piem.  Mon.  Pleur., 
1847,  p.  7.  Not  Heterotoma  Latreille,  1829.  Bellardi  did  not  propose  a  genus 
Heterotoma  but  named  a  group  in  the  plural  number.  In  any  case,  the  name 
was  more  than  once  preoccupied. 

Homotoma  Bellabdi,  1875,  Mon.  PI.,  p.  296.  No  type  selected.  Fischer,  Man., 
p.  593,  1883,  selects  H.  tewtilia  Brocchi.  Bellardl's  species  are  heterogeneous. 
Textilie  resembles  very  much  a  small  Fu9iwu%.  Equals  Peratotoma  Harris  and 
Burrows,  1891.  Not  Homotoma  Guerln-M6n6ville,  1829.  In  his  preliminaiy 
synopsis,  1875,  Bellardi  divides  Homotoma  into  Sect.  I,  Type,  H.  reticulata 
Renleri,  and  Sect  II,  Type,  H.  semicoatata  BellardL 

Irenosyrinx  Daix,  1908,  Mus.  Comp.  Zooi.  BulL,  vol.  43,  p.  257.  Type,  Pleuro- 
tomeUa  goodei  Dall. 

Ishnala  (Clark  MS.),  Gbay,  Proc.  Zool.  Soc.,  1847,  p.  134.  Not  lachnula 
M5rch,  Mem.  Soc.  Mai.  Belg.,  vol.  4,  1869,  p.  21,  type  PL  impre9»a  M5rch 
(=Beto). 

1  Xenyoala  Bbaxisb,  Proc.  Linn.  Soc  N.  S.  Wales,  vol.  21,  p.  846,  1896  (not 
seen).  Type,  K.  pulcherrima  Brazier,  Proc.  Linn.  Soc,  N.  S.  Wales,  vol.  21, 
1896,  p.  347.    New  Hebrides. 

Koeaeaia  Holtzaffex  1888,  Paleontographlca,  vol.  34,  Moll,  der  Sachaener 
Krelde,  1st  abth.,  p.  91.  Type,  K.  apecioea  Holtzapfel.  Cretaceous.  Not 
KoeneiHa  Grass!,  1885.    Equals  Beisselia  Holtzapfel,  1889. 

Xylix  Dall,  1918.    Ty];)e,  K.  aloyone  Dall.  ^  t 
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Leptoraroula  Oaset,  Trans.  St  Louis  Acad.,  yoL  14,  1004,  p.  157.  Type,  PL 
headata  Harris.    Eocene.    Gossmann,  1906,  Bssais,  p.  228,  Judgment  su^ended. 

Leacosyrlnz  Dall,  1889,  Mus.  Ck>mp.  Zool.  Bull.,  voL  18,  p.  75.  Type,  PU 
varrau  Dall. 

Leafroyia  Monterosato,  1884.  Norn.  Ooncb.  Medit.,  p.  184.  Type,  PI.  leufroji^ 
Micfaaud. 

lienardia  Joussbaumb,  BulL  Soc.  Zool.  de  France,  voL  8,  p.  xl,  1884.  Type, 
ClatliurtUa  rubida  Hinds,  Indopadflc.  Also,  BulL  Soc  ZooL  de  France,  voL  9, 
p.  184,  1884.    Of.  Qlyphoatoma  Gabb. 

Lophiotoma  Casey,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  ISa  1st  sp.  PI. 
tigrina  Lamarck.  Recent  Oossmann,  Essais,  1906,  p.  220,  ref«*s  this  to  Piewro- 
ioma  s.  s. 

Lora  GiSTEL,  Naturg.,  1848,  p.  ix,  sole  example  Tritonium  viridtaum  Fabricios, 
which  is  a  Bela,  probably  B,  ewanUa  Mtfller,  according  to  the  tjrpe-spedmen. 

Lyromangilia  Montebosato,  1917,  Bull.  Soc.  Zool.  Ital.,  ser.  8,  vol.  4,  (separate 
copies,  p.  25).    Type,  Ph  taeniaia  Deshayes,  Mediterranean. 

LyTosiiroula  Caset,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  106.  1st  sp. 
L.  elegans  Casey,  daibornlan.  Gossmann,  1906,  Essais,  p.  222,  expresses  no 
opinion  as  type  is  not  figured. 

Xangelia  Risso,  Bur.  M6r.,  1826,  vol.  4,  p.  219 ;  no  type  mentioned.  1st  sp.  M, 
co9tulata  Risso,  equals  nebula  Montagu,  taken  as  type  by  Bellardi,  1847 ;  Kobelt 
1905;  Dall,  1908;  etc.  '\-Raphitoina  Weinkauff,  Conch.  Cab.,  1876,  types  neJmla 
Montagu  and  harptda  Brocchi,  not  Raphitoma  Bellardi,  1847,  but  B^lardi,  in  1875, 
p.  823,  states  that  M,  vulpecula  Brocchi  is  typical  ManifUia,  Shell  elevated,  spire 
longer  than  the  aperture,  longitudinally  ribbed,  spirally  minutely  sculptured; 
pillar  smooth,  outer  lip  thin,  simple,  notch  at  the  suture,  nucleus  smooth,  siiort 
last  turn  finely  cancellate,  no  operculum.  Gossmann  substitutes  a  new  type 
(Essais,  p.  114, 1896)  PL  vauqueUni  Payraudeau  for  Mangilia  and  unites  with  it 
ClathromanffUia  Monterosato,  1884;  CpthareUa  Monterosato,  1875;  Paeuda- 
raphitoma  Boettger,  1895;  and  ParadathureUa  Boettger,  1895.  Thus  Coss- 
mann's  group  »  Cytharella,  Beta  (Leach)  Gray,  1847,  is  a  synonym  of  Man- 
gelia  with  the  same  type. 
.  Mangiliella  Bucquot,  Datjtzbnbebg,  and  Dollfus,  MolL  Bounillon,  p.  108, 
1882.  Type,  MangiHa  mulHliftfieolaia  Deshayes.  Like  ffaedropleura  but  more 
slender  and  not  operculate. 

Xegasuroula  Caset,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p..  147  Founded 
on  the  recent  SurcuUi  carpenieriana  and  tryofU  of  Gabb.  No  type  designated. 
Recent  California.  -hMegaloaurcula  Ck)ssmann,  1906,  Essais,  p.  222.  ^Cryp- 
toconus  V.  Koenen,  1867.    Gossmann,  Essais,  p.  222,  refers  it  to  Bathytoma. 

Xelatoma  SwAnvsoii,  Mai.,  1840,  p.  842.  Type,  M.  oostata  Swainson,  MaL, 
1840,  p.  842,  fig.  104.  +Clionella  Gray,  Proc.  Zool.  Soc.,  1847,  p.  153.  Not  Meia- 
ioma  Anthony,  1847. 

Xesoohilotoma  Seelet,  Ann.  Mag.  Nat.  Hist.,  ser.  3,  vol.  7,  p.  284,  1861. 
Monotype  M,  striata  Seeley,  Ann.  Mag.  Nat  Hist.,  ser.  8,  vol.  7,  p.  284,  1861. 
Cretaceous.    Equals  SwrouUtes  Conrad,  1865,  q.  v. 

morodrillia  Caset,  Proc.  Acad.  Nat  Sci.  Phila.,  1908,  p.  27a  1st  sp.  PL  coss- 
manni  C.  Meyer  i=meyeri  Gossmann)  Eocene.  Gossmann,  1906,  Essais,  pp. 
223-4,  admits  this  as  a  section  of  Aathenotoma, 

Xiorosurcula  Caset,  Trans.  St.  Louis  Acad.,  vol.  14,  1904,  p.  154.  Type,  M. 
nudeola  Casey.  Includes  Pi,  georgei  Harris.  (Woods  Bluff.)  Gossmann, 
Essais,  p.  222, 1906,  expresses  no  opinion  as  the  type  is  unfigured. 

mtromorpha  A.  Aoaics,  Ann.  Mag.  Nat  Hist,  ser.  8, 1865,  voL  15,  pp.  182  and 
822.  Type,  M.  fUosa  Carpenter,  Ann.  Mag.  Nat  Hist,  ser.  8,  vol.  15, 1865,  p.  182. 
Position  doubtful,  usually  classed  near  the  Mitras,  See  Iredale,  Proc.  Mai.  Soc., 
vol.  12,  p.  828, 1917.  r"  ^^^T^ 
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XonUlopsis  OoNBAO,  1865,  Amer.  Joum.  Oonch.,  vol.  1,  p.  143.     Type,  PL 
el4iborata  Conrad,  1832,  Fos.  Sh.  Tert.  form.  1,  p.  52,  pi.  17,  fig.  19.    Recalls 
Surcuia  inermis  Carpenter  but  has  a  sutural  band  and  much  more  emphatic 
and  elegant  sculpture.    Conrad's  figure  is  very  Inadequate. 
Hannodlella  Dall,  1918.    Type,  N,  nana  Dall. 

Hioolia  Gbegobio  (not  seen).    Not  Nicolia  Malmgren,  Verm.    1865. 
Oeaopota  MdacH,  Yoldi  Cat,  vol.  1,  p.  78,  1852.    1st  sp.  PL  pleurotomaria 
Couthouy.    -^Onopota  H.  and  A.  Adams,  1858,  Gen.,  p.  654.    -I7  Bela  auct.  not 
(Leach  MS.)  Gray,  1847.    =LofO  Gistel,  184a 

OUgotoma  Bellabdi,  1875,  p.  235.    Type,  O.  meneghinU  Mayer.     ?=Pi.  bos- 
ieroH  Deamoullns,  1842.    Not  Oligotoma  Westwood,  1836.    See  Asthenotoma 
Harris  and  Burrows,  Eoc.  and  OUg.  Paris,  1897,  p.  48,  new  name  for  Oligotonia 
Bellardi  preoccupied. 
Onopota.    See  Oenopota  M5rch. 

Oitbosaroala  Casey,  Trans.  St.  Louis  Acad.,  vol.  14,  1904,  p.  151.  Types 
named  are  PL  longiforma  Aldrich  (Red  Bluff)  and  Surcuia  transversaria 
Lamarck.    0)ssmann,  1906,  Essais,  p.  222,  refers  this  to  Suroula  s.  s. 

1  Otitoma  Joussb^vume,  1898,  Le  Naturaliste,  p.  106.  Type,  O.  otitoma  Jous- 
seaume,  Le  Naturaliste,  1898,  p.  106.  Red  Sea  (not  seen).  l=Phill)ertia 
Monterosato,  1884. 

OtoGheilas  Conbad,  Amer.  Joum.  Conch.,  vol.  1,  1865,  p.  24.  Type,  Fvlgoraria 
misHsHppienHs  Ck)nrad,  1848.  Eocene.  Cited  by  Tryon  Man.,  p.  159.  This  is 
placed  by  Tryon  in  Pleurotomidae  but  is  really  a  synonym  or  section  of  Lyria 
in  the  Volutidae  where  Conrad  placed  it 

Ozyaemot  Cosskann,  1889,  (Dat  lUustr.,  p.  274;  1896,  Essais  Pal.,  p.  82.  Type 
PL  obliterata  Deshayes.    Eocene. 

ParaolatMiuralla  Boettger,  1895,  Nachrbl.  d.  Deutsche  Mai.  Ges.,  pp.  52,  56, 
Type,  PL  gracUenta  Reeve, + PI.  fusoides  Reeve.  Philippines.  Small  slender 
Indopaciflc  CTlathurellas  in  the  usually  accepted  sense. 

Peratotoma  Habbis  and  Bubbows,  1891,  Eoc.  and  OUg.  Paris,  p.  113,  new  name 
for  Homototna  Bellardi,  1875,  not  Guerin-M6n6ville,  1829-^. 

Perrona  Schumacheb,  Essai,  p.  218,  1817.  Type,  Murex  perron  Chemnitz, 
Conch.  Cab-,  vol.  10,  figs.  1573-4,  +Perr(mia  Gray,  Syn.,  1842.  -{-Perronium 
Blainville,  Diet  Sci.,  1825,  vol.  38,  p.  528.  The  type  equals  P.  tritonum  Schu- 
macher, Essai,  p.  218,  IS17 t'\-PleuroU>ma  perronii  Reeve,  1843,+  Murex  perron 
Gmelin,  1792. 

Phaadella  Casbt,  Proc.  Acad.  Nat  Sd.  Phila.,  1903,  p.  272.  Monotype,  P. 
nepUmioa  Casey,  Proc.  Acad.  Nat  Sci.  Phila.,  1903,  p.  272.  Upper  Vicksburgian. 
Ck>ssmann,  1906,  Essais,  p.  223,  suspends  Judgment  for  want  of  data. 

Philbertia  Montebosato,  Sin.  Medit  1884,  p.  132.  Type,  Pleurotoma  bicolor 
BlBao.+phUberti  Miohaud,+fnirpi«rea  (Montagu)  Bucquoy,  Dautzenberg,  and 
Dollfus,  var.  bicolor,  Heterotomatae  Bellardi,  1847,  not  Heterotoma  Hartmaun, 
1844  ;+Be22aniia  Bucquoy,  Dautzenberg,  and  Dollfus,  1882,  not  of  Mayer,  1870; 
-^BeUardiella  Fischer,  Man.,  Dec.  1883  (n.  n.  for  Bellardia),  not  Tapp.  Canefri, 
July,  1883,  type,  PL  gracUia :-¥Comurmondia  Monterosato,  1884,  n.  n.  (p.  135) 
for  BeaardieUa;-\'Clathurina  Melvill,  Apr.  1917,  type,  Pleurotoma  foraminata 
'Reeve  \+Hetero»toma  Cossmann,  1896,  not  of  Bellardi,  1847.  Group  equivalent 
to  ClaihureUa  Auct  not  Defrance.  Mangiliinae.  PhUbertia  has  the  outer  Up 
thickened,  lirate  or  dentate  within  when  adult  pillar  smooth,  nucleus  smooth, 
rather  elevated  and  acute.  Differs  from  Olyp?i08toma  by  smaller  size,  less 
brilliant  surface,  less  fusiform  profile,  less  contracted  mouth  and  different 
nucletts. 

Phlyotaemia  Cossmann,  Cat  lUustr.,  1889,  p.  245.  Type,  indicated  Borsonia 
nod/ulariB  Deshayes.    Eocene  of  Paris.    Not  Phlyctaenia  Hfibner,  1816.  Lepidop- 
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tera.  -hPMyclia  Harris  and  Burrows,  1881,  new  name.  Equals  Ccrdierta 
Rouault,  1849. 

Phlyotit  Harris  and  Burrows,  1881,  Boc.  &  OUg.  Paris,  p.  118.  New  name 
for  Phlyctaenia  Coaamana,  1889,  not  HUbner,  1816.  Equals  Cordieria  Rouault 
1849. 

Pholidotoma  Cosshann,  1896,  Essals,  pt  2,  p.  111.  Type,  Pusu$  iubheptago- 
nu8  Orbigny.  This  belongs  to  the  Volutidae,  near  Volutoderma  et  al.,  though 
placed  in  Pleurotomidae  by  Gossmann. 

Phymorhynohus  Dall,  1908,  Mus.  Gomp.  ZooL  Bull.,  voL  48,  p.  258.  Type, 
PleurotomeUa  casianea  Dall. 

Pleurobela  Eoselt,  1904,  Icon.  Bur.,  vol.  8,  p.  801.  Sect  of  BHomUra  tot  B. 
spelta  (Monterosato)  Locard.    =  Pleurobela  Monterosato  MS. 

Pleurofusia  Gregorio,  Mon.  Glalb.,  p.  88,  1890.  Type,  PI.  Umgiro9tropU 
Gregorio,  Mon.  Glaib.,  p.  83,  1890,  a  variety  of  PI.  servata  Gonrad.  Species  re- 
semble a  coarsely  spirally  sculptured  Pusinus,  Gossmann  makes  it  a  aynonym 
of  Surcula  (javana  type), 

Pleuroliria  Gregorio,  Mon.  Glaib.,  p.  38,  1890.  Type,  PL  supramMfica 
Gregorio,  Mon.  Glaib.,  p.  38,  1890,=P{.  cochlearis  Gonrad,  var.  A  PleuroUmOt 
type  of  albida  Perry,  but  smaller,  the  nucleus  multispiral  and  acute  (Gasey). 

Pleurotoma  Lamarck,  Prodrome,  1799,  p.  73.  Monotype,  Murem  habyl^mku 
Linnaeus,  Amboyna.  '\-PleMrotome  Link,  Rostock  Samml.,  1807,  p.  118.  Same 
type. 

PleurotomeUa  Verrill,  1873,  Amer.  Joum.  Sd.,  ser.  8,  vol.  5,  p.  16.  Typ^ 
P.  packardi  Verrill. 

Pleurotomina  Beck,  Aintl.  Ber.  Nat,  Kiel,  1846  (1847),  p.  115;  new  name  far 
Defrancia  Millet  not  Bronn.    Bela  itnpressa  M5rch,  sole  species. 

Pleorotomoidet  Bronn,  Ital.  Tert.  Geb.,  1831;  Lethaea  Geogn.,  voL  2,  1888, 
pp.  1062, 1064 ;  new  name  for  Defrancia  Millet  not  Bronn. 

Pontiothauma  E.  A.  Smith,  Ann.  Mag.  Nat  Hist,  voL  16,  p.  2,  1894.  1st 
species,  P.  mirahile  Smith.  Malabar  coast  1>250  fathoms.  Report  on  anatomy 
see  S.  Pace,  Joum.  Linn.  Soc.,  Zool.,  vol.  28,  p.  465, 1908. 

Protosuroula  Gasey,  Trans.  St.  Louis  Acad.,  vol.  14,  1904,  p.  144.  Type,  PI 
ffabbi  Gonrad.  Eocene,  Texas.  Gossmann,  Essais,  p.  221, 1906,  unites  this  with 
Surcula  (javana)  s.  s. 

Pseudodaphnella  Boettger,  1895,  Nachrbl.  d.  Deutsche  MaL  Ges.,  p.  58.  Type, 
Clathurella  philippinensis  Reeve.    Shell  a  good  deal  like  an  AmpM^sa. 

Pseudomata  v.  Martens,  Sitzb.  d.  Ges.  ftir  Naturf.  Freunde  su  Berlin,  p.  I9f 
1901.    Type,  PL  chuni  v.  Martens. 

Pseudomelatoma  Dall,  1918.    Type,  PL  peniciUaia  Garpenter. 

Pseudoraphltoma  Boettger,  1895,  Nachrbl.  d.  Deutsche  Mai.  Ges.,  p.  56.  Sole 
type,  Clathurella  fairbanki  Nevlll.  A  Clathurella  with  Oemmula  sculpture  and 
DriWia-like  outer  lip. 

Pseudotoma  Bellardi,  Mon.  PI.  1875,  p.  209.  No  type  selected.  Ist  sp.  P' 
laevis  Bellardi,  which  is  mentioned  by  Fischer,  Man.,  1888,  p.  589.  Dall,  1908, 
adopted  Pleurotoma  intorta  Brocchi  as  type.  In  Bellardi*8  preliminary  synopsis 
of  Pleurotomidae,  1875,  he  mentions  PL  intorta  as  the  type  and  it  is  the  sole 
species  given.  Not  Pseudotomia  Stephens,  1852.  Lepldoptera.  Ejquals  Acamp- 
togenotia  Rovereto,  1899,  Syn.,  p.  8. 

Pusionella  Gray,  Proc.  Zool.  Soc.,  1847,  p.  187.  Type.  Murem  puHo  Born, 
1778.     +iV^ettnim  Philippl,  A»/b.,  1850,  p.  118.    Fu8U9  nifat  Adanson. 

Eaphitoma  Beixardi  (1S47)  Mon.  Pleur.,  pp.  10.  84  (1875)  no  type  teed. 
Not  Raphitoma  Bellardi,  1878,  Mon.  Pleur.,  p.  823.  where  vulpecula  Brocdil, 
which  is  a  typical  Mangilia,  is  cited  by  Bellardi  as  the  type  of  the  genus  making 
It  a  synonym  of  MangUia,    Raphitoma^  as  first  established,  was  very  hetero- 
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geneous.  In  his  preliminary  synopsis  Bellardi  (1875)  divides  this  group  into 
two  sections,  I,  type  R.  vulpecula  Brocchi,  and  II,  type  R.  harpula  Brocchi. 
G.  O.  Sars,  Norv.,  1878,  p.  218,  tries  to  restrict  Raphitoma  (Bellardi)  to  spirally 
sculptured  species.  Type,  R.  anceps  (Eichwald ),=Pl.  boreale  Lovfin -f-De/ranoia 
teres  Forbes.  The  cancellate  species  he  would  leave  In  ClathureUa.  Cf.  Teres 
Bucquoy,  Dautzeuberg,  and  Dollfus,  also  with  R.  anceps  as  type. 

Blstomangilia  Montebosato,  1917,  Bull.  Soc!  Zool.  Ital.,  ser.  3,  vol.  4,  (sepa- 
rate copies,  p.  24).  Type,  PI.  hertrandi  Payraudeau.  Mediterranean. 
=Cytharella  Monterosato,  1875. 

Bouaaltia  Bellabdi,  1877,  Mon.  PL,  pt  2,  p.  223.  Type  PI.  subterebralis  Bel- 
lardi and  Sismonda.  1  feeble  plait  on  pillar,  otherwise  resembling  Qemtnula. 
This  is  Cochlespira  Ck>ssmann,  1896,  not  of  Conrad.  Gossmann,  1906,  Essais, 
p.  221,  unites  Cochlespiropaia  Casey  (engonata  Conrad)  with  RouauUia. 

Busoala  Casey,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  161.  1st  sp.  PI, 
plicata  Lea,  Claibornian.  Cossmann,  1906,  Essais,  p.  223,  suspends  Judgment  in 
default  of  data. 

Savatieria  Rochbbune  and  Mabuxe,  1885,  Bull.  Soc.  Phil.  Paris,  ser.  7,  vol.  9, 
p.  lOL  Type,  S,  frigida,  Rochbrune  and  Mabllle ;  also  Moll.  Cap  Horn.,  page  II, 
65,  pi.  2,  fig.  5, 1889.  This,  though  referred  to  Pleurotlmidae  (sic),  Is  obviously 
an  Anachis.  Not  all  the  species  referred  to  this  genus  by  Strebel,  Zool.  Jahrb., 
1905,  are  congeneric  with  the  original  type. 

Seobiaella  Conbao,  Joum.  Acad.  Nat.  Sci.  Phila.,  ser.  2,  vol.  1,  p.  120,  Aug., 
1848.  Type,  8.  coelata  Conrad,  pi.  12,  figs.  8,  9.  Vicksburg,  ^-Zelia  Gregorio, 
1890,  not  Desvoidy,  1830.  Shell  with  four  or  five  plaits,  more  like  a  slender 
Mitra  than  a  Pleurotoma, 

Sinistrella  O.  Meteb,  1887,  Senckenb.  Ber.,  p.  18.  Cossmann,  Essais,  pt.  2, 
p.  110.  Type,  "Triforia'^  americanus  Aldrich.  Eocene.  Small,  sinistral, 
spirally  beaded.  Cossmann  (Essais,  vol.  5,  p.  120)  regards  it  as  a  sinistral  form 
of  his  Trypanotoma,  1893. 

Si8tenop«  Cossmann,  1889,  Cat  Illustr.,  p.  293.  Essais,  vol.  2,  p.  133,  189a 
Type,  Raphitoma  polycolpa  Cossmann.  Equals  Pleurotomella  Verrill,  1873,  fide 
Cossmann,  1896. 

Smlthla,  Montebosato,  Nom.  Conch.  Medit,  1884,  p.  128.  Monotype,  PL 
tmithii  Forbea,=8triolata  Scacchi.  +8mithiella  Monterosato,  lS90,=Bela  s.  s. 
Not  Smithia  Maltzan,  1883,  nor  of  Edwards  and  Haime,  1851. 

Smlthiellia  Montebosato  in  Moll.  RoussiUon,  vol.  2,  p.  766,  (1890?)  1908. 
New  name  for  Smithia  Monterosato,  not  Maltzan,  1883.  Spelled  Smithiella  in 
Kobelt,  Icon,  Eur.,  vol.  3,  p.  381, 1905. 

Spergo  Dall,  Proc.  U.  S.  Nat  Mus..  vol.  17,  p.  680,  1895.  Type,  fif.  glandini- 
formis  Dall.    Hawaii. 

Spirotropis  G.  O.  Sabs,  1878,  Moll.  Reg.  Arct.  Norv.,  p.  242.  Type,  8.  carinata 
Phillppl. 

Stciraxis  Daix,  1895,  Proc.  U.  S.  Nat  Mus.,  1895,  p.  16.  Type,  PL  (St.)  aulaca 
Dall.    Paucispiral  operculum. 

Strombina  Qbegobio,  1890  (not  of  Bronn,  1849).  Mon.  Clfib.,  p.  25.  1st  sp. 
PI.  stromboidea  Lamarck.    Equals  Oemmula  Weinkauff. 

Snavodrillia  Dall,  1918;  type,  Drillia  kennicottii  Dall.    Alaska. 

Subulata  von  Mabtens,  Sitzb.  Ges.  Naturf.  Freunde  zu  Berlin,  1901,  p.  17.  PI. 
bisinuata  v.  Martens.  Off  East  Africa.  Martens  refers  this  to  Anton,  1839, 
but  Anton  did  not  use  the  word  in  a  nomenclatorial  sense. 

Suroala,  see  Turricula. 

SarcaUna  Dall,  1908,  Mus.  Comp.  Zool.,  Bull.,  vol.  43,  p.  260.  Type,  S.  blanda 
Dall. 
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SnroTilites  Ck)NRAD,  Amer.  Jouru.  Conch.,  vol.  1,  p.  213,  1865.  Type,  8.  annosa 
Conrad,  Amer.  Journ.  Conch.,  vol.  1,  1865,  pi.  20,  fig.  9,  Shark  River,  N.  J. 
Eocene.  Doubtful  shell ;  aperture  characters  not  known,  sharp  angle  at  shoul- 
der, sutural  band,  sculpture  feeble. 

Surouloma  Casey,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  153.  Type,  PI 
tabulata  Conrad  {-{-coelata  Lea).  Claibomian.  Cossmann,  Essais,  p.  222,  1906, 
makes  this  a  section  of  Amblyacrum  with  wider  sinus,  bent  canal  and  siphonal 
fasciole  with  umbilical  chink. 

Taranis  Jeffreys,  1870,  Ann.  Mag.  Nat.  Hist.,  4th  ser.,  vol.  5,  p.  447.  Type,  T. 
morchi  Malm. 

Tpleoohllus  Harris,  Austr.  Tert  Moll.,  1897,  p.  64.  Type,  DaphneUa  gracU- 
lima  Tenison  Woods,  1876.  Tertiary  of  Australia.  No  sulcus.  Shell  somewhat 
like  a  thin  Dibaphus, 

Terebritoma  Cossmann,  1892,  Annuaire  G^logique.  Type,  MangeUa  solitaria 
Whitfield.    Cretaceous  of  Syria.    Small,  short  canal,  spirally  corded. 

Teres  Bucquoy,  Dautzenbkro,  and  Dollfus,  Moll.  Roussillon,  vol.  1,  p.  86, 
1882.  Type,  PI  anceps  Eichwald.  -\-Teretia  Norman,  new  name,  1888.  ?+To- 
mopleura  Casey,  1904. 

Thesbla  Jeffreys,  1867,  Brit  Conch.,  vol.  4,  p.  359.  Type,  T,  nana  Jeffreys 
ex  Lovftn.  Tritonium  ?  nanum  Lov^n,  Ind,  Moll.  Scand.,  p.  12.  Mangelia  nam 
Forbes  and  Hanley,  vol.  3,  p.  461,  pi.  112,  fig.  8.  Shell  columbelloid,  resembling 
C  rosacea  (Jould,  radula  pleurotomoid. 

Thetidos  Hedley,  Funafuti  Moll.  Mem.  Austr.  Mus.,  vol.  3  ,pt.  7,  p.  473,  1890. 
Type,  r.  tnorsura  Hedley,  Funafuti  Island. 

Tomella  Swainson,  Man.,  p.  314,  1840.    Type,  PL  lineata  Lamarck. 

Tomopleura  Casey,  St  Louis  Acad.,  1904,  p.  138.  Type.  PL  tUvea  PhiUppi, 
1851.  =Teres  Bucquoy,  Dautzenberg,  and  Dollfus,  1882,  p.  86,  PL  anceps 
Eichwald.  +Ter€tia  Norman,  1888,  as  emendation.  P.  nivea  is  unfigured, 
from  the  description  it  should  resemble  albida  Perry,  virgo  Lamarck  and  similar 
spedeB  in  sculpture  but  with  a  shorter  canal,  smaller  size  and  more  posterior 
notch.    Cossmann,  1906,  Essais.  p.  220,  refers  this  to  Drillia  s.  s. 

Traohelochetas  Cossmann,  Cat  Illustr.,  p.  254  (1890  flde  Zool.  Record). 
Essais  Pal.,  vol.  2,  1896.  Type,  PL  desmia  Edwards.  Eocene.  Equals  Cfem- 
mula  Weinkauff,  1875. 

Tripia  Gregorio,  Mon.  Claib.,  p.  37,  1890.  Type,  PL  anteatripla  Gregorio, 
Mon.  Claib.,  1890,  p.  38.  Type,  a  small  Surcula,  feebly  sculptured.  In  1896, 
Cossmann  refers  it  to  Crassispira  Swainson  as  synonym.  Cossmann  restores  it 
to  good  standing.  Essais,  vol.  5,  p.  188,  1903. 

Tritonimangilia  K.  Martin,  1914,  Leiden  Samml.  Geol.  Beichmus.,  vol.  2, 
p.  126.    Type, ,  Upper  Ollgocene,  Java.     (Not  seen.) 

Tropisuroala  Casey,  Trans.  St  Louis  Acad.,  vol.  14,  1904,  p.  153.  1st  sp. 
Drillia  caseyi  Aldrich.  (Red  Bluff.)  '\-Tropidosurcula  Cossmann,  em.  Essais, 
1906,  p.  222.    Ck>ssmann  expresses  no  opinion  for  want  of  data. 

Trypanotoma  Ck>88MANN  (1893?)  Essais,  p.  109, 1896.  Type,  PL  ierebriformis 
O.  Meyer,  Eocene.  Differs  from  Oligotoma  (equals  AsiJienotoma)  only  by  faint 
axial  sculpture. 

Tarrioula  Schumacher,  Essai,  p.  217, 1817.  Type,  T.  fiammea  Schumacher. + 
tomatus  Dillwyn,  1817,  not  of  Bolten,  1798.  (Not  Claraiula  fiammea  Hinds, 
1844.)  -VSurcMla  H.  &  A.  Adams,  (Sen.,  1858,  voL  1,  p.  88.  Type,  Murem 
javanus  Linnaeus.    -^Surgula  Weinkauff,  Conch.  CJab.,  p.  7,  1875. 

Tarris  Boltln,  1798,  Mus.  Bolt,  p.  123.  Type,  T.  babylonius  Linnaeus.  Not 
Tunis  Montfort,  CJonch.,  1810.  +Pl€urotoma  Lamarck,  1799,  Prodr.,  p.  7a 
same  type.  +Lophiotoma  Casey,  1904,  p.  130,  no  type  selected;  Ist  sp.  PL 
tigrina  Lamarck.  +Tomopleura  Casey,  Trans.  St  Louis  Acad.,  1904,  p.  138, 
P.  nivea  Phillip)!.  ^  , 
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Tylotia  Melvill,  Proc.  Mai.  Soc.,  vol.  12,  p.  160,  1917;  type,  Pleurotama 
auriculifera  Lamarck ;  new  name  for  Glavua  Auct.,  not  of  Montf ort. 

Typhlomangelia  (M.  Sars  MS.)  O.  O.  Sabs.  Moll.  Norv.,  p.  241,  1878.  Type, 
PI,  nivalis  Lovfen.    Pleurotominae. 

Varicobela  Casey,  Trans.  St.  Louis  Acad.,  vol.  14,  1904,  p.  102.  Type,  Strom- 
bus  smithi  Aldrich.  (Red  Bluff.)  Oossmann,  1906,  Essais,  p.  223,  suspends 
Judgment  for  want  of  data. 

Vepreoula  Melvill,  Proc.  Mai.  Soc.,  vol.  12,  p.  141, 1917.  No  type  mentioned ; 
p.  188,  type  cited,  V,  sykesii  Melvill  and  Standen. 

Vielliersia  Montebosato,  Nom.  Conch.,  Medlt.,  1884,  p.  128.  Type,  Murex 
attenuata  Montagu,  PI.  vielliersi  Michaud,  1829.  (Typographical  error  for  VU- 
liersia,)  Equals  Villiersiellia  Monterosato  in  Journ.  de  Conchy  1.,  1879,  p.  117, 
1890.    Hardly  differs  from  typical  Mangllia.    Not  Villiersia  Orbigny,  1837. 

ViUiersiella  Montebosato  in  Kobelt,  Icon.  Eur.,  vol.  3,  p.  380,  1905.  New 
Dame  for  VieMiefsia  Monterosato,  1884,  not  of  Orbigny,  1837.     (VUliersia.) 

Zafra  A.  Adams,  1860,  Ann.  Mag.  Nat  Hist,  vol.  6,  p.  831.  Not  Zafra  Ooss- 
mann, 1892.  Type,  Z.  nUirctefarmis  A.  Adams.  Columbella-like  small  forms. 
Of.  also  TeleochUus  Harris.  The  Zafrae  seem  to  be  ribbed,  the  TeleochUi 
smooth  or  nearly  so,  recalling  Beta  laevigata. 

Zelia  Obegobio,  Mon.  Claib.,  p.  44,  1890.  Type,  Borsonia  (Zelia)  sativa 
Gregorio.  Pillar  triplicate,  outer  lip  internally  Urate,  exterior  elegantly  sculp- 
tured.   Not  Zelia  Desvoidy,  1830. 

ZeteUa  Dall,  1918 ;  type,  Z.  denticulata  Dall.    Panama. 

The  following  changes  of  names  have  been  found  necessary : 

Pleurotoma  seUo  new  name  for  hiaeriata  E.  A.  Smith,  1882,  not  of  Conrad,  1834. 

Pleurotonia  aesara  new  name  for  asperulata  E.  A.  Smith,  1882,  not  of  La- 
marck, 1822. 

Pleurotwna  affUUa  new  name  for  crasaa  E.  A.  Smith,  1888,  not  of  Edwards, 
1866. 

Pleurotoma  agatho  new  name  for  flexuosa  E.  A.  Smith,  1882,  not  of  Munster, 
1835. 

Plewotoma  alcippe  new  name  for  parUis  E.  A.  Smith,  1888,  not  of  Edwards, 
1860. 

Pleurotoma  arhymone  new  name  for  parva  E.  A.  Smith,  1888,  not  of  Conrad, 
1830. 

Pleurotoma  antiope  new  name  for  recta  B.  A.  Smith,  1888,  not  of  Anton,  1839. 

Pleurotoma  arethusa  new  name  for  reticulosa  E.  A.  Smith,  1882,  not  of  Ed- 
wards, 1860. 

Pleurotoma  roseotincta  new  name  for  roseohasis  Pilsbry,  1902,  not  of  E.  A. 
Smith,  1888. 

Pleurotoma  berenice  new  name  for  apinoaa  E.  A.  Smith,  1882,  not  of  Defrance, 
1826. 

Pleurotoma  clymsne  new  name  for  tenella  E.  A,  Smith,  1882,  not  of  Mayer, 
1858. 

Pleurotoma  enna  new  name  for  unifasciata  E.  A.  Smith,  1888,  not  of  Deshayes, 
1833. 

Pleurotoma  glauce  new  name  for  rentricosa  E.  A.  Smith,  1888,  not  of  Des- 
hayes, 1833. 
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DESCRIPTIONS  OF  NEW  LEPIDOPTERA  FROM  MEXICO. 


By  Harribon  G.  Dtar, 

Custodian  of  Lepidoptera,  United  States  National  Museum. 


This  is  the  sixth  paper  describing  new  species  of  Lepidoptera 
from  Mexico.^  Most  of  the  material  is  from  that  sent  for  determina- 
tion by  Mr.  Roberto  Miiller,  of  Mexico  City,  through  the  Bureau  of 
Entomology,  United  States  Department  of  Agriculture.  A  few 
species  were  left  over  from  the  previous  donations  of  Mr.  William 
Schaus  and  Mr.  B.  Preston  Clark,  referred  to  in  my  fifth  paper. 

The  present  paper  comprises  117  new  species,  12  new  genera,  1 
fifynoptic  table,  and  1  reference  to  synonymy. 

Superfamily  FAFILIONOIDEA, 

Family  RIODINIDAE. 

Genus  CHARIS  Hiilmer. 

CHABIS  CBASPEDIODONTA.  b«^ 


Fore  wing  with  the  margin  incised  between  all  the  veins;  hind 
wing  with  the  incisions  deeper,  the  veins  forming  points,  with  groups 
of  spatulate  scales  lengthening  them.  Above,  black ;  base  of  fringe 
white  on  both  wings;  hind  wing  with  a  little  red  at  anal  angle. 
Beneath,  basal  fourth  of  fore  wing  with  red  lines  forming  rings 
filled  by  black  spots;  then  a  gray  space,  irrorate  with  white  scales; 
a  median  band  of  black,  edged  on  both  sides  with  red,  touching  two 
black,  red-bordered  spots  at  end  of  cell,  with  some  blue  scales  be- 
tween and  beyond  them;  a  submarginal  gray  space,  irrorate  with 
white;  margin  and  the  veins  preceding,  red,  with  two  rows  of  blue 
spots,  the  inner  surrounded  by  black.  Hind  wing  with  the  marbling 
of  red  lines  separating  black  spots  reaching  to  two-thirds,  some  of 
the  black.spots  with  metallic  blue;  a  gray  submarginal  space;  margin 
as  on  fore  wing.  The  blue  spot  in  interspace  3-4  on  both  wings  is 
retracted.    Expense,  19  mm. 

Ty;?^.— Female,  Cat.  No.  21197,  U.S.N.M.;  Presidio,  Mexico,  May, 
1913  (R.  Miiller). 

^  The  fifth  paper  Is  In  Proceedings  United  States  National  Maseam,  No.  2189,  yol.  51, 
1916,  pp.  1-87,  where  reference  to  earlier  papers  Is  given. 
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Geniifl  IPIDECLA  Dyar. 

IPIDBCLA  MONSNOPTRON,  mw  ipmIm. 

Wings  above  dark  gray,  the  fore  wing  with  a  patch  of  metallic 
blue  occupying  nearly  the  basal  half.  Beneath,  pale  gray;  fore 
wing  with  a  black  shade  on  costal  half  to  end  of  cell;  hind  wing 
with  the  veins  black-lined.    Expanse,  18  nun. 

Type.— Male,  Cat.  No.  21198,  U.S.NJkf.;  Sierra  de  Guerrero,  Mex- 
ico, February,  1918  (R.  Muller). 

Family  LYCAENIDAE. 
Genoa  THECLA  Fabridua. 

THSCLA  BUNNIBAB*  new  ■pidta. 

Fore  wing  blackish,  shaded  with  fulvous  on  basal  two-thirds  below 
celL  Hind  wing  with  light  fulvous  shading  nearly  to  margin;  a 
fulvous  spot  at  anal  angle ;  tail  at  vein  2  long,  at  vein  3  short  Below, 
wing  gray,  slightly  yellowish  tinted ;  fore  wing  with  a  straight  white 
line  from  costa  to  vein  2,  edged  within  by  fulvous  gray.  Hind  wing 
with  a  faint  white  line  at  end  of  cell;  an  outer  angled  white  line 
edged  within  with  red,  bent  at  vein  7,  dislocated  inward  at  the  inter- 
space 8-4,  forming  a  slight  W  thence  to  margin;  a  terminal  black 
line  preceded  by  white  from  veins  1-2;  a  black  spot  at  tomus  with 
red  before  it;  a  powdery  gray  space;  a  black  spot  with  orange  cres- 
cent before  it  in  the  interspace  2-3.   Expanse,  21  mm. 

Type.— Cnt.  No.  21199,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
February,  1913  (R.  Muller). 


TUCLA  VIG€IA«  m 

Black  above;  fore  wing  with  a  dark-blue  shade  below  cell  to  three- 
fourths;  hind  wing  blue  nearly  to  the  margin;  tail  at  vein  2  short,  at 
vein  3  long,  with  a  white  tip.  Below  whitish  gray;  fore  wing  with 
a  faint,  .narrow,  dark  ellipse  at  end  of  cell;  immediately  beyond,  a 
curved  gray  band,  edged  within  by  fulvous,  not  attaining  costa  or 
margin;  an  outer  blackish  line,  white-edged  within,  bent  at  vein  5; 
median  space  more  whitish  than  base  or  margin.  Hind  wing  with 
the  cell  mark  and  band  as  on  fore  wing,  the  band  with  more  red, 
angled  on  the  veins,  produced  downward  along  vein  1,  without  red 
thence  to  margin;  a  submarginal  light-gray  line,  lunate  between  the 
veins,  extruded  between  veins  4-6;  margin  with  rounded  dusky  spots 
between  the  veins;  a  black  spot  nearly  enclosed  by  red  in  the  inter- 
space 2-3;  a  small  black  dot  at  tomus,  with  a  little  red  before;  black 
specks  in  the  interspace  1-2.    Expanse,  19  nmi* 

Type.— Cat  No.  21200,  U.S.N.M. ;  Santa  Rosa,  Vera  Cruz,  Mexico, 
May,  1906  (W.  Schaus). 
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THBCLA  NIPFIA,  new  •pectei. 

Fore  wing  blackish,  shaded  with  light  blue  on  basal  third  below 
cell  and  in  cell  to  its  end.  Hind  wing  blue  to  vein  6;  fringe  white; 
a  black  terminal  line;  tail  at  vein  2  long,  white  margined  and  tipped; 
tail  on  vein  3  short,  white.  Below,  white;  fore  wing  with  faint 
whiter  outer  line,  dislocated  at  the  veins.  Hind  wing  with  the  outer 
line  slender,  blackish,  edged  without  by  white,  forming  a  shallow 
W  from  vein  3  to  margin;  a  faint  submarginal  line;  a  red  spot  in  the 
interspace  2-3  with  outer  black  center;  a  black  and  red  speck  at  tor- 
nus.    Expanse,  25  mm. 

^y/>^.— Female,  Cat.  No.  21201,  U.S.KM.;  Sierra  de  Guerrero, 
Mexico,  January,  1911  (R.  Miiller). 

THECLA  JANTHODONIA.  imw  spedM. 

Fore  wing  black,  shaded  with  dark  metallic  blue  below  cell  for 
two-thirds.  Hind  wing  blue  almost  to  the  margin;  tail  at  vein  2 
long,  black;  at  vein  3,  short  Below,  dark  slate-gray;  fore  wing 
with  a  bluiah  white  line  from  vein  9  to  2  just  beyond  cell,  broken  on 
the  veins,  and  a  similar  fainter  submarginal  one.  Hind  wing  with  a 
blue  dash  below  vein  8,  one-third  out;  outer  and  submarginal  lines 
approximated,  similar,  of  bluish,  edged  respectively  within  and  with- 
out with  black,  broken  into  spots  by  the  veins;  the  outer  line  forms  a 
confused  W  from  vein  3  to  the  margin,  running  into  the  submarginal 
line;  a  large  black  space  with  blue  scales  at  tornus  to  above  vein  3; 
a  black  spot  and  red  crescent  in  interspace  2-3.    Expanse,  25  mm. 

Type.—C9Lt.  No.  21202,  U.S.N.M.;  Santa  Bosa,  Vera  Cruz,  Mexico, 
August,  1906  (W.  Schaus). 

THBCLA  VEVBNAB,  new  ipedei. 

Wings  black  above,  with  dark  blue  luster,  which  reaches  to  the 
margin  according  to  the  light.  No  tails,  the  anal  angle  a  little  hairy. 
Beneath,  shining  dark  green;  fore  wing  gray  along  inner  margin; 
hind  wing  with  traces  of  an  outer  broken  white  line  with  blackish 
inner  edging;  a  terminal  black  line  on  both  wings,  the  fringe  gray. 
Expanse,  21  mm. 

Type.— Cvii.  No.  21203,  U.S.N.M.;  Misantla,  Vera  Cruz,  Mexico, 
June,  1910  (R.  Muller). 

Near  T.  semones  Godman  and  Salvin. 

THECLA  MUBHIOSCA,  new  epedM. 

Wings  black ;  fore  wing  violet  blue  in  and  below  cell  to  two-thirds. 

Hind  wing  tinged  with  blue  below  cell;  a  large  patch  of  rough  scales 

nearly  covering  cell,  around  which  tho  color  is  gray.    No  tails,  the 

anal  angle  a  little  hairy.    Below  glaucous  green;  fore  wing  brown 
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where  covered  by  the  hind  wing;  hind  wing  with  an  irregular  outer 
line,  black  within,  whitish  without,  faint  above  vein  4;  whole  wmg 
irregularly  sprinkled  with  black  scales,  forming  patches  outwardly 
between  the  veins,  most  distinct  in  interspace  2-8.  Expanse,  20  mm. 
Type. — Cat.  No.  21201,  U.S.N.M. ;  Jalapa,  Mexico  (Schaus  collec- 
tion). 

Family  HESPERIIDAE. 

Gemia  EBRIETAS  Godiuui  and  Salviiu 

BBMBTAS  LACHBSI8,  m&w  ipedM. 

Fore  wing  brown,  with  sparse  sprinkling  of  yellow  atoms;  a  large 
round  black  discal  spot,  with  tiny  hyaline  speck  in  its  upper  comer; 
a  single  hyaline  spot  subcostally  in  interspace  8-9;  an  inner  black 
spot  in  interspace  1-2;  an  outer  row,  faint,  excurved  over  cell;  mar- 
gin black  shaded.  Hind  wing  with  basal,  median  and  tyater  black 
macular  bands  and  margin  black.  Below,  fore  wing  with  the  two 
hyaline  dots  repeated,  white;  bands  faintly  indicated;  a  douUe  small 
yellow  patch  above  tomus.  Hind  wing  with  anal  an^e  broadly  yel- 
low to  one-third  of  wing,  the  yellow  continuing  as  median  and  outer 
rows  of  spotfi  faintly  to  costa ;  fringe  brown.    Expanse,  84  mm. 

Type.—Male^  Cat.  No.  21210,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
December,  1918  (E.  Miiller). 

Genus  BUTLERIA  Kirby. 

BUTLBRIA  FKNABA,  mw  ipedM. 

Bronzy  black;  fore  wing  with  small  pale  yellow  spots;  a  rounded 
spot  in  end  of  cell  and  elongate  one  below  it  under  median  vein ;  a 
spot  in  line  beyond  this  in  interspace  2-3,  one  outward  in  interspace 
8-4  and  two  subapicaL  Hind  wing  with  an  elongate  spot  in  cell  and 
a  curved  row  of  three  close  together  about  middle  of  wing.  Beneath 
fore  wing  with  the  spots  repeated,  a  little  enlarged.  Hind  wing 
with  rather  dense  yellow  irroration,  the  spots  more  numerous, 
whitish;  one  in  cell;  a  mesial  row  of  five,  nearly  in  line;  an  outer 
row  of  seven,  more  irregular  and  smaller.    Expanse,  19  mm. 

Type. — Cat.  No.  21211,  U.S.NJM.;  Sierra  de  Guerrero,  Mexico, 
July,  1915  (R.  Miiller). 

Crenus  CATIA  CrodnuuL 
CATUL  JOBBSA.  new  ipmIm. 

Fore  wing  bronzy  black;  costa  broadly  fulvous  to  two-thirds,  just 
touching  the  three  subapical  fulvous  spots;  a  cuneiform  spot  in  in- 
terspace 3-4  and  a  small  one  as  part  of  it  in  interspace  2-8.  Male 
stigma  large,  from  vein  1  to  median,  followed  by  rough  scales  from 
vein  1  to  middle  of  interspace  1-2.    Hind  wing  fulvous  shaded  over 
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the  disk,  with  traces  of  outer  spots  between  veins  S  and  5.  Below, 
fore  wing  fulvous  above  vein  2,  the  spots  repeated;  inner  margin 
broadly  blackish.  Hind  wing  fulvous  over  yellow,  with  faint  outer 
pale  band  on  center  of  wing.    Expanse,  23  mm. 

Type.—MBle^  Cat.  No.  21212,  U.S.N.M.;  Sierra  de  Guerrero, 
Mexico,  May,  1913  (B.  Miiller). 

The  female  lacks  the  fulvous  costal  shade  and  stigma. 

Genus  PRENES  Scndder. 

PRENES  HEmZONA,  mnr  ipedM. 

Black  with  bluish  reflection;  fore  wing  elongate,  outer  margin  pro- 
duced to  vein  2;  fringe  from  vein  2  to  tomus,  white;  white  spots  as 
follows:  A  large  cuneiform  one  in  base  of  interspace  2-4;  a  quadrate 
one  above  it  in  cell;  a  curved  row  of  five  beyond  cell,  the  one  in  in- 
terspace 8-4  quadrate,  in  4-6  elongate.  Hind  wing  with  a  white  band 
with  rounded  .ends  between  veins  8  and  7,  yellowish  at  the  ends; 
fringe  white  from  vein  6  to  tomus.  Below,  as  above.  Expanse, 
40  mm. 

Type.—Csit.  No.  21218,  U.S.N.M.;  Mexico  (E.  Muller). 

An  old  specimen,  without  exact  data. 

Genus  THESPIEUS  Godman. 

THBSPIBUS  GATBA,  mw  tpcdeg. 

Brown-black,  the  spots  dull  yellow-hyaline;  fore  wing  with  two 
obliquely  placed  in  end  of  cell;  a  row  of  three  subapical  ones,  close 
together;  an  oblique  row  of  four  large  ones,  above  vein  1,  in  inter- 
space 2-3,  very  large,  in  3-4  and  4-5.  Hind  wing  with  a  diffused 
spot  in  cell ;  an  outer  row  of  four  closely  placed  spots  in  a  straight 
line;  fringe  pale  yellowish.  Below,  fore  wing  as  above,  the  spot  in 
interspace  1-2  diffused.  Hind  wing  purplish  shaded,  the  spots  re- 
peated ;  a  brown  band  at  middle  of  wing  between  veins  1  and  8  and  an 
outer  band  between  1  and  7,  the  tornal  area  dark  brown.  Expanse, 
40  mm. 

Type.— C2it  No.  21214,  U.S.N.M. ;  Naranjo,  Guerrero,  Mexico,  8,000 
feet,  August,  1906  (W.  Schaus). 

A  second  specimen  from  Mr.  Miiller,  without  data,  but  presumably 
from  Sierra  de  Guerrero. 

Gemis  LEREMA  Scndder. 

LBBElffA  HTPOZONA,  new  ipedag. 

Bronzy  black ;  fore  wing  with  a  row'  of  •  pale  yellow  spots ;  one  above 
vein  1,  one  in  interspace  2-3  quadrate,  in  3-4,  two  beyond  cell,  small 
and  extruded,  three  small  subapical.  Hind  wing  yellowish  over  the 
disk.    Below,  washed  with  whitish;  fore  wing  with  the  spots  re- 
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peated,  except  that  above  vein  1.  Hind  wing  much  washed  with 
whitish,  except  toward  apex ;  a  broad,  median,  curved,  whitish  band 
between  veins  2  and  8.    Expanse,  24  mm. 

Type.— Csit.  No.  21216,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
February,  1916  (R.  Miiller). 

Genus  PADRAONA  Moore. 

PAD&40NA  SOPHISTES,  new  ipedM. 

Brownish  black,  marked  with  fulvous;  fore  wing  with  a  band 
along  costa  to  end  of  cell,  forming  a  bar  in  upper  half  of  cell, 
obliquely  cut  at  its  end  by  the  radial  nervules;  a  band  along  inner 
margin  to  two-thirds,  joining  the  outer  band  that  narrows  above,  is 
indented  at  end  of  cell  and  ends  at  vein  7;  fringe  fulvous.  Hind 
wing  with  the  inner  area  broadly  fulvous,  joining  a  broad  outer  band 
that  ends  at  vein  7 ;  fringe  fulvous.  Below,  fore  wing  shaded  with 
fulvous  at  apex,  marks  repeated.  Hind  wing  all  fulvous,  the  dark 
parts  above  showing  by  transparency.    Expanse,  24  mm. 

Type.— Ciit  No.  21217,  U.S.N.M.;  Misantla,  Vera  Cruz,  Mexico, 
November,  1908  (R.  Miiller). 

PADRAONA  INCULTA,  new  ipedM. 

Black,  fringe  touched  with  fulvous;  fore  wing  with  a  fulvous  shad- 
ing along  costa ;  an  outer  oblique  band,  cut  by  the  veins,  curved  over 
cell  and  dissolved  into  spots,  leaving  a  subapical  row  of  three.  Hind 
wing  with  a  discal  band  between  veins  2  and  6,  and  slight  fulvous 
shading  on  inner  area.  Below,  washed  with  yellow ;  fore  wing  with 
a  large  yellow  discal  spot ;  costa  yellow ;  a  black  discal  dot ;  inner  mar- 
gin black,  running  up  into  the  cell  on  basal  half.  Hind  wing  yellow, 
the  veins  yellow;  a  dusky  marginal  band,  outlining  an  enlarged 
repetition  of  the  discal  band  above,  yellow.    Expanse,  27  nmi. 

Type,— Cat.  No.  21218,  U.S.N.M.;  Mexico  (B.  Miiller). 

A  specimen  without  exact  data. 

Superfamily  BOMBYCOIDEA. 

Family  SYNTOMIDAE. 

GeaxM  ICHORIA  Butler. 

ICHORIA  LBUG0PU8,  nv 


Fore  wing  hyaline,  the  veins  and  margins  black,  a  little  broader  at 
apex ;  a  large  black  discal  spot.  Hind  wing  hyaline  with  black  yeoBS 
and  narrow  margin.  Body  black;  a  crimson  spot  at  base  of  patagia 
and  narrow  band  at  base  of'  abdomen  abovd';  feet  black,  the  hind 
tarsi  white  above.   Expanse,  21  mm. 

Tyj^— Female,  Cat  21219,  U.S.NJtf.;  (R.  MuUer). 

A  specimen  without  exact  data. 
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'    Family  ARCTIIDAE. 
Genus  PERICALUA  Hiibiier. 

PEBICALUA  PANNTCHA,  new 


Fore  wing  slaty  black;  hind  wing  deep  blue-black.  Body  blue- 
black,  some  crimson  scales  as  bases  of  tegulae  and  behind  the  eyes. 
Expanse,  41  mm. 

yyjt^e.— Female,  Cat  No.  21220,  U.S.N.M.;  Mexico  (R.  MiiUer). 

A  specimen  without  exact  locality. 

With  hodeva  Druce,  this  represents  the  large  old  world  genus 
PericalUa;  but  they  are  not  in  the  least  like  them  in  appearance. 

Famfly  AGARISTIDAE. 
MELANCHROIOPSIS,  new  f  enus. 

Fore  wing  with  vein  2  arising  beyond  two-thirds  of  the  cell,  3-6 
near  its  end,  6  from  the  upper  angle,  7-10  stalked  from  the  end  of 
accessory  cell,  11  on  accessory  cell.  Hind  wing  with  vein  2  before 
end  of  cell,  3-4  at  the  end,  5  from  middle  of  cross  vein,  &-7  at  apex 
of  cell,  8  anastomosing  very  shortly  near  base. 

Type  of  the  genua. — Meianchroiopsis  aeroleuea^  new  species. 

MELANCHRCMOPSIS  ACHOLEUCA,  new  spMlea. 

Black;  pectus,  long  hairs  on  second  joint  of  palpi,  border  about 
front,  occiput,  border  to  tegulae  and  tip  of  abdomen  orange-brown; 
fore  wing  bluish  black,  the  veins  slaty  black;  apex  white.  Hind 
wing  blue-black  wiCh  white  fringe.  Beneath,  a  whitish  ray  on  sub- 
median  fold  of  fore  wing  and  on  submedian  and  discal  folds  of  hind 
wing.    Expanse,  45  mm. 

Typ^.— Male,  Cat.  No.  21221,  U.S.N.M.;  Sierra  de  Guerrero,  Mex- 
ico,  June,'  1915  (R.  Muller). 

Family  NOCTUIDAE.  » 

Subfamily  Agrotinae. 

Genns  MESEMBREUXOA  Hampaon. 

MESEBfBBBUXOA  MELANOPIS.  new  ipeciM. 

Head,  thorax,  and  fore  wing  soft  light  gray;  marks  slender,  black- 
ish; inner  line  slight,  coarsely  wavy;  claviform  narrow,  touching 
the  inner  line,  neatly  outlined;  orbicular  an  ellipse  with  central 
black  dot;  reniform  very  large,  elliptical,  excavate  without,  with 
black  lunate  central  line  and  some  dark  suffusion  in  lower  part; 
outer  line  crenulate-dentate,  with  black  and  whitish  points  on  the 
veins;  no  subterminal  line;  a  terminal  black  line,  broken  on  the 
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veins.    Hind  wing  sordid  whitish,  slightly  fuscous  shaded;  veins 
dark.    Expanse,  85  mm. 

Type.—mie,  Cat  No.  21222,  U.S.N.M.;  Mexico  (R.  Miiller). 

A  specimen  without  exact  locality. 

Genus  EUXOA  Httlmer. 

BUXOA  DISdlilNBA,  new  ipmIm. 

Light  gray ;  fore  wing  with  the  renif orm  separated  into  two  cusps, 
the  inner  more  angled  and  forming  part  of  a  distinct  median  black- 
ish shaded  line  across  wing;  orbicular  round,  vague,  whitish ;  traces 
only  of  inner  and  faint  outer  line,  blackish,  the  outer  crenulate; 
blackish  shading  separated  by  gray  along  the  inner  third  of  wing; 
a  dark  narrow  crenulate  terminal  line.  Hind  wing  gray,  fringe 
white.    Expanse,  85  nun. 

Type.—FemBley  Cat  No.  21228,  U.S.N.M.;  Mexico  City,  Mexico, 
September,  1915  (B.  MuUer). 

BUXOA  PABSmONIA,  mnr  ipedM. 

Dark  brown;  fore  wing  aligl^y  violaceous;  a  creamy  brown  costal 
band  between  the  lines,  involving  the  subcostal  vein;  two  creamy 
lines  on  costa  near  base ;  inner  line  double,  black,  dentate  on  the  veins; 
daviform  a  black  blur;  orbicular  a  creamy  rijoglet;  renif  orm  creamy, 
filled  with  brown;  outer  line  black,  crenulate,  retreating  on  costa 
and  shortly  angled;  a  pale  dentate  subterminal  line  close  to  margin. 
Hind  wing  brownish,  veins  and  margins  broadly  dark.  Expanse, 
85  mm. 

^yp^.— Male,  Cat  No.  21224,  U.S.N.M.;  Zacualpan,  Mexico,  Octo- 
ber, 1915  (R.  Mffller). 

Subfamily  Hadeninae. 
Genus  NEPHELESTIS  Hampson. 

NBPHSLBSnS  SABATTA,  mnr  ipedM. 

Fore  wing  dark  brown,  a  little  purplish,  shading  to  bronzy  on 
the  darker  markings;  inner  and  outer  lines  purplish,  paler  than  the 
ground,  straight  but  not  rigid,  the  outer  slightly  ouUiexed  at  cell; 
median  space  dark-filled;  renif  orm  and  orbicular  large,  narrowly 
confluent,  pale-ringed,  filled  with  dark  purplish,  the  orbicular  ob- 
lique, the  renif  orm  kidney-shaped;  marginal  area  dark  purple;  sub- 
terminal  line  bronzy  brown,  broad,  forming  a  projection  at  vein  8, 
not  attaining  costa.  Hind  wing  sordid  pale,  shaded  with  dark  fus- 
cous on  the  veins,  discal  dot  and  margin.    Expanse,  27  mm. 

Tyye.— Female,  Cat.  No.  21225,  U.S.N.M.;  Zacualpan,  Mexico, 
September,  1914  (B.  Miiller). 
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EUMt)LLERIA,  new  foiiifl. 

Eyes  large,  round,  hairy,  not  overhung  by  long  cilia;  tibiae  and 
tarsi  unarmed;  front  full,  without  prominence;  tegulae  not  ridge- 
like ;  tongue  well  developed ;  vestiture  of  the  thorax  wholly  of  nar- 
row scales;  abdomen  without  dorsal  crests. 

Type  of  the  genus. — EwnvSUeria  cliopis^  new  species. 

EinnOliLBBIA  CUOFI8»  mmw  ipmIm. 

Fore  wing  dark  purplish,  rather  evenly  mottled  with  blackish 
spots,  which  are  the  fragments  of  the  ordinary  lines;  a  pale  dot  at 
base  of*  costa,  an  angle  representing  the  inner  line,  a  dot  for  outer 
line  and  three  subapical  dots;  claviform  small,  black;  orbicular  cir- 
cular, black,  outlined  in  olive-yellow;  renifonn  large,  flat  without, 
black,  outlined  in  olive-yellow;  an  olive-yellow  subterminal  line, 
distinct,  angled  inwardly  subcostally  and  on  discal  and  submedian 
folds.  Hind  wing  brownish  gray,  with  faint  discal  dot  Expanse, 
29  mm. 

ryjPtf.— Male,  Cat.  No.  21226,  tJ.S.N.M.;  Mexico  (K.  Muller). 

A  specimen  without  exact  locality. 

Genus  TIRACOLA  Mooie. 

TIRACOLA  NONCONFOBMBN8.  new  ipedM. 

Fore  wing  dark  brown,  finely  sprinkled  with  minute  white  scales; 
renifonn  small,  circular,  yellow-brown;  subterminal  line  pale,  near 
margin,  darker  edged  outwardly,  slightly  flexuous,  widened  sub- 
costally; other  lines  illegible,  except  the  outer  on  its  lower  portion, 
forming  an  arc  of  dark  brown  between  veins  1  and  2.  Hind  wing 
dark  brown,  almost  as  dark  as  fore  wing  except  over  base  and  fringe 
where  pale  brownish  appeara  Anal  tuft  of  male  partly  of  dull 
ocherous  hairs.    Expanse,  81  mm. 

Typtf.— Male,  Cat.  No.  21227,  U.8.N.M.;  Mexico  (R.  Mffller). 

A  specimen  without  exact  locality. 

Genoa  HTDBOECIODES  Hamiiaon. 

HTDROBaODBS  A8PA8TA,  wkw  ipmIm. 

light  creamy  brown;  fore  wing  with  the  stigmata  large,  full,  pale 
filled,  with  narrow  obscure  brown  outlines,  all  similar;  inner  and 
outer  lines  single,  dark,  nearly  straight,  dentate  on  vein  1 ;  a  dark 
median  shade  line ;  margin  dark,  preceded  by  a  vague  pale  irregular 
subterminal  line;  a  terminal  black  line.  Hind  wing  translucent  pale 
grayish,  with  discal  dot  and  terminal  line.    Expanse,  29  mm. 

Type.— Female,  Cat.  No.  21228,  ir.S.N.M. ;  Chiapas,  Tabasco,  Mex- 
ico, May,  1915  (R.  Milller). 
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HTDBOECIODBS  POTHEN»  new  ipecics. 

Thorax  and  fore  wing  reddish  brown,  the  basal  half  of  fore  wing 
more  reddish;  lines  obscure,  the  inner  and  median  as  dark  shades; 
outer  preceded  by  a  dark  shade,  itself  whitish,  obscurely  crenulate 
on  the  veins;  terminal  space  dark,  preceded  by  a  broken  yellowish 
subterminal  line;  scattered  white  scales  over  wings,  forming  four 
dots  on  terminal  half  of  costa  and  points  at  the  ends  of  the  veins; 
renif  orm  an  indefinite  powdery  white  area.  Hind  wing  translucent 
pale  grayish,  with  dark  veins,  discal  dot  and  tenninal  line;  anal  area 
gray;  costa  yellowish.    Expanse,  27  nmi. 

Typc—Unle,  Cat  No.  21229,  U.S.N.M.;  Mexico  (R  Miiller). 

The  specimen  without  exact  locality. 

Genus  CHABUATA  Walker. 

CHABUATA  STGCLBTA,  wm  spmIm. 

Clayey  brown,  shaded  with  red-brown,  leaving  the  costa  and  fill- 
ings of  the  lines  paler;  terminal  space  narrowly  blackish,  as  is  the 
fringe;  renif  orm  narrow,  elliptical,  black-ringed  and  black-centered, 
white  outwardly  and  sending  a  white  spur  close  to  vein  5 ;  a  black 
dash  at  base;  orbicular  pale,  with  black  central  spot;  lines  indistinct, 
doubled,  the  wing  mottled  with  brown;  many  short  black  dashes 
along  costa.  Hind  wing  sordid  whitish  over  the  disk;  veins  and 
apex  broadly  blackish;  fringe  with  pale  basal  interline.  Expanse, 
24  mm. 

^yp^.— Male,  Cat.  No.  21280,  U.S.N.M.;  Zacualpan,  Mexico,  Sep- 
tember,  1914  (R.  Miiller). 

CHABUATA  IOTA,  new  IpmIm. 

Brown,  rather  dark;  lines  not  contrasted;  inner  line  single,  angled 
on  median  vein;  claviform  a  slight  angle;  orbicular  large,  round, 
slightly  more  reddish ;  a  faint  median  dark  shade,  bent  in  cell ;  reni- 
form  elliptical,  slightly  paler  filled,  leaving  a  narrow  line  of  bright 
white  and  two  dots  on  its  outer  edge  and  a  dot  on  the  inner  angle; 
outer  line  slender,  dark,  excurved  over  cell ;  subterminal  space  slightly 
more  reddish ;  terminal  space  the  darkest  part  of  wing,  bordered  by 
a  slender,  slightly  irregular  subterminal  dark  line.  Hind  wing  dark 
gray,  a  little  lighter  over  disk,  with  faint  discal  spot.  Expanse, 
26  mm. 

Typ^.— Female,  Cat.  No.  21231,  U.S.N.M.;  Zaculapan,  Mexico, 
September,  1914  (R.  Miiller). 

Genus  ERI0PT6A  Guen^ 

ERIOPTGA  CONSTANS,  n«w  ipedet. 

Light  gray;  fore  wing  with  orbicular  and  renif  orm  large,  full, 
filled  with  dark  gray,  pale-outlined ;  lines  obscure  in  male,  more  dis- 
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tinct  in  female,  double,  pale-filled;  inner  forming  little  arcs  between 
the  veins;  outer  resolved  into  a  series  of  black  points  along  the  veins, 
distinct  only  on  costa ;  subterminal  line  pale,  irregular,  preceded  by 
a  dark  shade;  terminal  space  Rightly  darker-shaded.  Hind  wing 
overspread  with  dark  gray,  the  disk  lighter,  especially  in  the  male; 
fringe  whitish ;  discal  spot  dark.    Expanse,  29  mm. 

Type.— Male,  Cat.  No.  21232,  U.S.N.M.;  Mexico  (R.  MuUer). 

Al^  a  male  and  female,  all  without  definite  locality,  the  female 
labelled  in  Schaus's  writing:  ^^ Eriopyga  melanopis  Hps.  Subsp.;" 
but  I  think  it  is  distinct. 

BBIOPTGA  PHANEBOZONA,  new  ipedM. 

Fore  wing  gray,  irrorate  with  black;  lines  distinct,  straightened, 
without  crenulation,  of  pale  luteous  with  powdery  dark  edges ;  inner 
upright,  curved  only  at  costa,  far  out,  touching  the  orbicular;  outer 
line  curving  over  cell;  subterminal  line  similar  to  the  others,  nearly 
straight;  orbicular  and  reniform  scarcely  darker  than  the  ground, 
pale-outlined.  Hind  wing  soiled  whitish,  gray  shaded  on  the  margin, 
veins  and  discal  dot;  fringe  white.    Expanse,  27  mm. 

^yP^-— Female,  Cat.  No.  21233,  U.S.N.M.;  Tehuacan,  Mexico, 
June,  1910  (R.  Muller). 

Liabelled  in  Hampson's  writing:  '^ Erwpyga  melanopis  Hmpsn. 
9     Subsp.  1 ; "  but  I  think  it  is  distinct 

EBIOPTGA  PANSAPHA*  imw  ipmIm. 

Light  purplish  gray ;  fore  wing  smooth,  with  sparse  black  irrora- 
tions;  lines  double,  blackish,  filled  by  the  ground  color,  appearing 
as  double  rows  of  spots  dots,  the  outer  distinctly  resolved  into  dots, 
the  iimer  showing  the  crenulations ;  claviform  invisible;  orbicular 
of  the  ground  color,  dotted-outlined  in  black;  reniform  similar,  but 
with  little  white  specks  in  the  outer  edge;  subterminal  line  lost. 
Hind  wing  subhyaline  sordid,  veins  and  margin  narrowly  brown- 
gray.    Expanse,  28  mm. 

Type.—Mtile,  Cat.  No.  21284,  U.S.N.M.;  Mexico  (R.  Muller). 

EBIOPTGA  CACOEONA,  new  tpeetes. 

Dark  gray ;  fore  wing  with  a  black  line  at  base,  forked  at  its  tip ; 
inner  line  coarsely  angled,  double,  dark,  paler-filled;  claviform  a 
black  streak;  orbicular  pale,  dark  edged;  a  black  median  shade- 
line,  angled  in  cell;  reniform  quadrate,  black-edged,  especially  in- 
wardly, paler-filled,  but  a  little  blackish-clouded  and  with  a  black 
mark  on  vein  3;  outer  line  pale,  the  black  inner  edge  distinct,  a 
little  wavy,  running  in  on  costa;  subterminal  space  concolorous  in 
the  male,  darker  in  the  female;  subterminal  line  black,  irregular 
and  rather  sharply  toothed ;  a  terminal  black  line,  followed  by  pale 
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dots  on  the  fringe  at  the  ends  of  the  veins.  Hind  wing  dark  fuscous, 
broadly  pale  on  the  disk  in  the  male;  fringe  with  the  outer  half 
whitish.    Expanse,  male  27  mm. ;  female,  24  mm. 

Type.—Malej  allotype,  female,  Cat  No.  21285,  U.S-N.M.;  Mezioo 
City,  Mexico  (R.  Muller). 

Genu  LOPHOCERAMIGA  Djar. 
LOraOCKRAMICA  SUfPUaFACTA,  mam 


Thorax  and  fore  wing  dark  purplish  brown,  sprinkled  with  a  few 
white  scales,  most  thickly  toward  margin;  lines  indistinct  broad 
dark  brown  shades,  the  inner  and  outer  showing  traces  of  crenula- 
tions,  the  median  broader;  stigmata  lost,  the  reniform  faintly  indi- 
cated in  pale;  a  row  of  white  terminal  points  at  the  ends  of  the 
yeina  Hind  wing  brown,  dark,  lighter  at  base,  especially  in  the 
male;  a  faint  discal  dot  in  the  male;  a  pale  line  in  base  of  fringe. 
Expanse,  male,  81  mm. ;  female,  84  mm. 

ry;>e.— Male,  allotype,  female,  Cat.  No.  21236,  XJ.S.N.M.;  Orizaba, 
Mexico,  October,  1918,  and  November,  1907  (B.  Muller). 

Subfamily  AcRONYCTiNAB. 
Geniis  ACBONTCTA  Ochsanhfimer* 

ACSONTCTA  TBA8IB,  mnr  spmIm. 

Whitish  gray;  a  purple-brown  shade  in  subterminal  space  as  far 
up  as  vein  5 ;  a  strong  black  bar  in  base  on  submedian  space,  forked 
at  end ;  a  dash  on  submedian  and  discal  folds  across  subtenninal  and 
terminal  spaces;  inner  line  indistinct  and  confused,  much  wared; 
orbicular  and  reniform  large,  pale,  black-ringed,  and  black-centered; 
a  median  line,  distinct  and  double  on  the  costa;  outer  line  black, 
double,  the  parts  well  separated,  strongly  excurved  over  cell;  a 
row  of  terminal  black  dots  between  the  veins.  Hind  wing  white, 
washed  with  dark  fuscous;  discal  dot,  traces  of  outer  line  and 
terminal  shade  dark ;  terminal  dots  as  cm  fore  wing.   Expanse,  29  mm. 

Type.— Female^  Cat  No.  21287,  TJ.S.N.M.;  Mexico  (R.  Muller). 


ACRONTCTA  FUMBOLA.  w 

Purplish  gray,  banded  with  blackish;  bands  subbasal,  median  and 
subterminal;  ordinary  lines  narrow,  black,  between  the  dark  shades; 
inner  line  dentate,  dislocated  in  cell;  outer  line  excurved  over  the 
reniform,  touching  it  below,  suffused  with  whitish  irroration;  reni- 
form large,  black-ringed,  with  whitish  scales  edging  the  ring  within; 
a  terminal  black  line;  fringe  mixed  with  pale  scales.  Hind  wing 
soiled  fuscous,  shaded  darker  at  the  margin;  fringe  pale.  Expanse 
28miki. 

Type.— FemU^  Cat.  No.  21288,  U.S.KM.;  Mexico  (B.  Muller). 
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FOTOPSIS,  new  genus. 

Fore  wing  without  accessory  cell;  veins  7-10  stalked;  front  coni- 
cally  produced,  rounded;  abdomen  without  crests;  palpi  obliquely 
upturned;  fore  wing  with  the  apex  pointed. 

Type  of  the  genua. — Fotopsie  spargamotis^  new  species. 


FOTOP8IB  SPABGANIOnS,  wkw 

Fore  wing  gray  with  a  brownish  ocher  ebade  through  cell,  running 
out  to  subterminal  area  between  veins  3-^;  many  black  dots,  the 
veins  black-lined  terminally;  inner  line  broken  into  scattered  dots, 
with  dots  along  subcostal  and  median  veins;  a  dot  far  out  for  orbicu- 
lar; reniform  small,  yellowish  outlined,  brown  filled;  outer  lines  re- 
solved into  black  daises  on  the  veins;  while  points  at  projection  of 
brown  area;  black  terminal  marks  between  the  veins:  Hind  wing 
pale  at  base,  gray-brown  outwardly;  veins  and  terminal  line  dark. 
Expanse,  25  nmi. 

Typ^.— Male,  Cat.  No.  2128&,  U.S.N.M.;  Sierra  de  Guerrero, 
Mexico,  June,  1913  (R.  Mflller). 

BOUDA,  new  genus. 

Fore  wing  with  accessory  cell;  tongue  absent;  legs  imarmed;  front 
without  prominence;  abdomen  without  crests;  thoracic  vestiture 
chiefly  of  scales;  hind  wing  with  vein  8  anastomosing  with  cell  near 
base  only;  thorax  without  crests;  palpi  oblique,  the  third  joint  por- 
rect  or  upturned ;  veins  3-4  of  hind  wings  separate,  6  somewhat  below 
the  middle  of  the  cross- vein. 

Type  of  the  genus. — Bouda  paUipars,  new  species. 

BOUDA  PALUPARS^  mew  ipedM. 

Fore  wing  gray,  the  subbasal  space  broadly  and  conspicuously  pale, 
with  greenish  tint;  basal  line  black,  indenting  the  pak  space  on  sub- 
median  fold ;  inner  line  black,  also  dented  on  submedian  fold ;  a  dark 
shade  beyond  it;  a  white  point  at  end  of  the  obsolete  daviform;  one 
white  point  with  black  edge  for  orbicular,  two  points  for  reniform, 
with  a  black  patch  beyond;  outer  line  black,  d^iticulate,  excurved 
over  ceU ;  a  shaded  irregular  subterminal  line ;  fringe  checkered  black 
and  white.    Hind  wing  dark  gray.    Expanse,  20  nmi. 

Type.—Unle,  Cat  No.  21240,  U.S.N.M.;  Mexico  City,  Mexico 
(B.Mffller). 

Another  specimen  bears  the  date  April,  1914. 

BOUDA  mDALGONIS.  ii«w  ipedM. 

Fore  wing  pale  green;  marks  black,  rather  coarse;  subbasal  line 
angular;  inner  line  black,  dentate  on  submedian  space,  the  thick  solid 
daviform  adhering  to  it;  orbicular  a  black  spot;  reniform  large, 
douded,  with  two  white  specks  at  its  inner  edge,  filUng  out  the  angle 
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of  the  outer  line,  which  is  angled  below  on  submedian  fold;  an  ir- 
regular subterminal  line;  terminal  black  dashes,  followed  by  pale 
green  dashes  in  the  fringe.  Hind  wing  dark  gray.  Expanse,  21  mm. 
Type.—URle,  Cat.  No.  21241,  U.S.N Jtf.;  Guerrero  Mill,  Hidalgo, 
Mexico,  altitude  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston 
Clark). 

PUMORAy  new  genus. 

Fore  wing  with  an  accessory  cell ;  fore  tibia  with  large  stout  claw 
on  the  inner  side;  front  with  corneous  process  with  raised  edges  and 
central  process,  the  process  touching  the  edge  below,  which  is  drawn 
in  somewhat  heart-shaped ;  proboscis  long;  eyes  large;  thorax  roughly 
scaled,  but  apparently  not  crested,  the  patagia  not  curled. 

Type  of  the  genus. — Pumara  kyperion^  new  species. 

PUMO&4  HTPBBION,  sew  ipedM. 

Head  and  thorax  orange  yellow;  abdomen  brown  dorsally,  dark 
orange  at  base,  tip  and  venter.  Fore  wing  bronzy  black;  a  broad 
orange-yellow  central  band,  cut  by  the  black  costal  edge,  widening 
below,  its  inner  edge  more  oblique  than  the  outer.  Hind  wing  bronzy 
black.    Beneath,  bronzy  black.    Expanse,  19  mm. 

Type.—FemtLle,  Cat.  No.  21242,  U.S.N.M.;  Cuemavaca,  Mexico, 
September,  1914  (R.  Muller). 

Genua  CHALCOPASTA  Hampson. 

CHALCOPASTA  CHALC0PHANI8.  new  spmIm. 

Male  antennae  serrate;  frontal  process  sessile;  wings  rather  broad. 
Fore  wing  greenish  metallic  golden;  costa  brown,  widening  beyond 
cell  and  cream  color  there,  a  narrow  projection  at  basal  third  of  cell; 
renif  orm  brown,  confluent  with  costal  area,  with  kidney-shaped  brown 
line ;  a  brown  patch  at  base  on  inner  margin ;  fringe  brown  and  cream 
color;  a  row  of  faint  brown  submarginal  spots  between  the  veins. 
Hind  wing  pale  cream  color.    Expanse,  34  mm. 

ryp«.— Male,  Cat.  No.  21248,  U.S.N.M.;  Mexico  City,  Mexico, 
August,  1909  (B.  Muller). 

CHALCOPASTA  ANOPIS.  new  ipvdM. 

Male  antennae  serrate ;  frontal  process  produced ;  wings  rather  nar- 
row. Fore  wing  greenish  metallic  golden;  costa  cream  color  with 
brown  scales,  widening  a  little  beyond  ceU,  a  toothlike  projection  at 
basal  third  of  cell ;  renif  orm  cream  color  and  brown,  confluent  with 
costal  area;  a  cream-color  and  brown  patch  at  base  on  inner  margin; 
fringe  brown  and  cream  color,  a  row  of  faint  brown  submarginal 
spots  between  the  veins.    Hind  wing  creamy  white.    Expanse,  30  mm. 

Type. — Male,  Cat.  No.  21244,  XJ.S.N.M. ;  Cuemavaca,  Mexico,  Sep- 
tember, 1914  (R.  Muller). 
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This  species  and  chalcophania  differ  from  territans  Hy.  Edwards 
in  the  absence  of  any  gold  in  the  reniform.  The  two  here  described 
are  closely  allied  but  seem  distinct  in  the  details  of  structure  cited. 

Genus  NOCLOA  Smith. 


NOCLOA  LAMIOTA.  m^ 

Fore  wing  bright  yellow ;  a  shade  of  dark  brpwn  at  base  on  costal 
half,  running  out  obliquely  below  orbicular  to  touch  outer  line  at 
submedian  fold ;  inner  line  brown,  double,  strongly  dentate  on  vein  1 
«nd  median  vein ;  orbicular  and  reniform  large,  irregularly  circular, 
outlined  in  brown;  outer  line  excurved  gently  above,  brown,  single, 
dentate  on  vein  1 ;  wing  irrorate  with  red-brown,  densest  marginally, 
defining  faintly  a  subterminal  line;  a  dark  brown  line  in  base  of 
fringe.  Hind  wing  whitish,  with  terminal  brown  line ;  fringe  faintly 
brown.    Expanse,  23  mm. 

Type. — ^Male,  Cat.  No.  21245,  U.S.N.M. ;  Cuemavaca,  Mexico,  No- 
vember, 1914  (R.  Miiller). 

NOCLOA  BEATA»  new  ipfdei. 

Fore  wing  white,  irrorate  with  brown;  markings  in  chocolate 
brown ;  base  brown  on  costa  and  submedian  space ;  inner  line  forming 
three  arcs,  enclosing  two  oval  white  spaces,  cut  by  a  fine  brown  line; 
a  broad  bar  for  claviform  between  inner  and  outer  lines;  orbicular 
and  reniform  large,  full,  brown  outlined,  and  with  duplicating  cen- 
tral rings;  median  line  from  reniform  to  inner  margin;  outer  line 
crenulate,  excurved  over  cell,  defining  a  white  lunule  in  interspace 
]-2,  followed  by  a  faint  duplication;  subterminal  line  fine,  dentate; 
a  terminal  line;  fringe  spotted.  Hind  wing  white,  with  brown  ter- 
minal line.    Expanse,  30  mm. 

Type.—Mnle^  Cat.  No.  21246,  U.S.N.M. ;  Zacualpan,  Mexico,  Octo- 
ber, 1915  (R.  Miiller). 

Genus  STIRIA  Grote. 

STIRIA  INTERMIXTA,  new  ipecles. 

Head  and  collar  yellow ;  thorax  purple  and  gray.  Fore  wing  yel- 
low, with  gray-brown  markings;  an  oval  patch  at  base  of  vein  1; 
a  small  square  patch  on  middle  of  inner  margin;  a  terminal  border, 
wide  in  the  middle  and  including  the  fringe;  traces  of  broken  out- 
lines of  orbicular  and  reniform;  a  narrow  outer  line,  not  reaching 
costa,  and  superposed  spots  before  tornus  below  vein  2.  Hind  wing 
whitish  over  the  disk,  the  costa  and  outer  margin  with  broad  gray- 
brown  J)order;  fringe  pale,  with  brown  interline.    Expanse,  37  mm. 

Type.— Mhle^  Cat.  No.  21247,  U.S.N.M. ;  Zaculapan,  Mexico,  Aug- 
ust, 1915  (R.  Miiller). 

Allied  to  S.  ischune  Dyar,  but  differing  in  the  color  of  the  hind 
wings  and  size  of  the  spot  on  inner  margin  of  fore  wing. 
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NEOPHAEUSy  new  genus. 

Fore  wing  with  accessory  cell;  fore  tibia  with  a  large  claw  on  in- 
ner side;  head  with  a  corneous  platd  with  raised  edges  and  central 
process,  not  on  the  front,  but  on  the  anterior  part  of  vertex;  tongue 
well  developed;  eyes  large,  round;  thorax  with  rough  scales;  palpi 
sharply  upturned,  much  exceeding  the  vertex. 

Type  of  the  genua. — Neophaeus  ohatoospUana,  new  species. 


NEOPHABUS  CHALC0SPILAN8.  nv 

Fore  wing  with  the  apex  pointed;  outer  margin  concave  above; 
bronzy  brown,  irrorate  with  white;  a  single  outer  line,  slender, 
brown,  bent  at  right  angles  on  vein  7.  Hind  wing  silky  whitish; 
costal  half  and  outer  border  shaded  with  li^t  brown.  Expanse, 
81  mm. 

Type.—FemtiLe,  Cat.  No.  21298,  n.S.NJL;  Mexico  (B.  Muller). 

Genus  ANTAPLA6A  Grote. 

ANTAPLAGA  VARBARA»  imw  ipeciM. 

Thorax  and  fore  wing  greenish  yellow  with  slight  fuscous  tint 
Hind  wing  uniform  dark  fuscous.    Expanse,  24  mm. 

Type.—Miley  Cat.  No.  21248,  U.S.N.M.;  Tehuacan,  Mexico,  Sep- 
tember, 1913  (R.  Muller). 

ANTAPLAGA  ALBSABA,  mnr  ipedM. 

Fore  wing  and  thorax  white.  Hind  wing  sordid  white;  a  faint 
fuscous  outer  border.  Below,  fore  wing  dark  fuscous,  except  costa. 
Hind  wing  sordid  white.    Expanse,  20  mm. 

Typ^.— Female,  Cat  No.  21249,  U.S.N.M.;  Guerrero,  Mexico, 
August,  1916  (R.  Muller). 

The  following  table  will  separate  the  species  of  Antaplaga  which 
have  the  fore  wings  without  markings: 

Thorax  orange. 

Smaller ;  no  foscons  suffusion . thoraoica  Hy.  Edwards. 

Larger;  with  fuscous  suffusion sutfumosa  Dyar. 

Thorax  concolorous  with  fore  wing. 
Fore  wing  orange  or  greenish. 

Hind  wing  pale ;  disk  sll^tly  dusky. 

Cilia  orange : —  salacon  Dmce. 

Cma  pale compoHtaUy.  Edwards. 

Hind  wing  fuscous  except  on  costa. 

Fore  wing  yellow;  hind  wing  of  male 

pale  on  disk duloUa  Schaus. 

Fore  wing  greenish  yellow ;  hind  wing 

all  fuscous varrara  Dyar. 

Fore  wing  white. 

Hind  wing  black-brown pyronaea  Druce. 

Hind  wing  white,  the  edge  gray dleaaea  Dyar. 
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Subfamily  Erastriinae. 

Geims  COBUBATHA  Walker. 

COBUBATHA  RUSTIGA,  w 


Fore  wing  pinkish  brown,  shaded  with  gray;  subbasal  line  faint, 
whitish;  inner  line  similar,  more  distinct;  space  between  these 
plumbeous  gray;  outer  line  white,  nearly  straight,  shaded  with 
plumbeous  beyond;  middle  space  dark  red-brown,  with  a  little  patch 
of  this  color  just  beyond  the  outer  line,  representing  the  reniform; 
subterminal  line  whitish,  dentate  irregularly,  preceded  by  a  little 
plumbeous.  Hind  wing  pale  at  base,  dark  gray  outwardly ;  fringe 
pale.    Expanse,  16  mm. 

Type. — ^Female,  Cat.  No.  21250,  TJ.S.KM.;  Cuemavaca,  Mexico, 
January,  1915  (K.  Muller). 

Genus  OZABBA  Walker. 

OZASBA  nCPLORA,  mnr  ipmIm. 

Fore  wing  blackish  brown;  subbasal  line  showing  a  white  point 
on  costa ;  inner  line  with  two  white  points  on  costa,  else  broken  and 
nearly  obsolete;  outer  line  with  two  strong  teeth  opposite  cell,  white, 
even;  a  slender  black  median  line,  coarsely  angled;  reniform  out- 
lined in  white  within,  powdery  without;  some  black  beyond  teeth 
of  outer  line  in  submarginal  space,  and  three  white  dots  on  costa; 
a  slender  white  irregularly  angled  subterminal  line;  small  terminal 
black  dashes.  Hind  wing  blackish  fuscous,  with  narrow  black  ter- 
minal line.    Expanse,  17  mm. 

Type. — ^Male,  Cat.  No.  21251,  U.S.N.M.;  Zacualpan,  Mexico,  Au- 
gust, 1915  (K.MuUer). 


OZARBA  SQUAMICORNIS.  ne 

Antennae  of  male  thickened  with  black  scales  above  to  three- 
fourths.  Fore  wing  olive,  shaded  with  red-brown  on  costa,  margin 
and  fringe;  an  oval  green  discal  spot  without  margins,  inside  the 
reniform,  which  shows  as  a  black  speck;  inner,  median  and  outer 
lines  slender,  brown,  wavy,  the  outer  doubled  above  and  excurved 
somewhat  over  cell;  a  faint  subterminal  shaded  dark  line;  fringe 
with  black  specks,  especially  one  just  below  apex  and  at  anal  angle. 
Expanse,  20  mm. 

Type.—UBley  Cat  No.  21252,  UJS.N.M.;  Mexico  (R.  Muller). 

Genus  LTTHACODIA  Hiibner. 

UTHAGODIA  SUBSTELLATA,  aew 


Fore  wing  yellowish  white,  thickly  irrorate  with  brown ;  lines  pale, 
only  the  outer  legible,  wavy,  excurved  over  the  cell;  reniform  of  two 
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white  points,  lower  larger  and  distinct;  a  broken  brown  terminal 
line;  base  of  fringe  yellowish  with  brown  interline.  Hind  wing 
slightly  paler  than  fore  wing,  evenly  irrorate;  fringe  as  on  fore  wing. 
Expanse,  22  mm. 

Typ^.— Female,  Cat.  No.  21253,  U.S.N.M. ;  Zacualpan,  Mexico,  Au- 
gust, 1915,  (R.  MuUer). 

Near  L.  albidula  Guenfe. 

Genus  EUSTROTIA  Hiibner. 

EUSTROTIA  DELTOIDAUS.  new  spcciet. 

Fore  wing  dark  brown,  irregularly  faintly  shaded  with  red,  most 
distinctly  subapically;  lines  black;  inner  line  angled;  median  line 
straight,  shaded ;  outer  line  excurved  over  cell ;  orbicular  round,  reni- 
form  elliptical,  both  solid,  black;  a  shaded  subterminal  line  close 
to  margin;  terminal  line  fine,  black,  crenulate,  with  whitish  points 
in  the  incisions.  Hind  wing  fuscous,  pale  at  base;  an  outer  dark 
line  on  inner  half;  terminal  line  as  on  fore  wing;  fringe  reddish. 
Expanse,  19  mm. 

Type. — ^Male,  Cat.  No.  21254,  U.S.N.M. ;  Zacualpan,  Mexico,  March, 
1915  (R.  Miiller). 

Genus  DIASTEMA  Gnen^ 

DIASTEMA  DOSCBLES,  ii«w  ipmIm. 

Fore  wing  with  a  broad  creamy  area  from  base,  shading  to  black- 
ish on  costa,  cut  by  dark  median  vein  and  vein  1  outwardly,  ending 
in  two  arcs,  of  the  large  rounded  claviform  and  orbicular;  inner  line 
pale,  double,  of  three  arcs,  crossing  the  pale  basal  area  near  its  end; 
median  space  narrow,  filled  with  olive  and  black;  reniform  large, 
cream-color,  with  an  inner  brown  concentric  ring,  and  dark  shading 
on  its  inner  half;  a  narrow  creamy  area  before  the  outer  line,  which 
is  double,  slender,  black,  excurved  over  reniform  and  running  in- 
ward subcostally;  subterminal  line  a  black  shade,  wide  on  costal 
third  and  forming  an  outward  projection  at  vein  7;  a  broken  black 
terminal  line;  fringe  with  pale  interline;  hind  wing  creamy  yellow- 
ish, with  dark  outer  shade-line,  widest  at  apex.    Expanse,  27  nmi. 

Type. — Male,  Cat.  No.  21255,  U.S.N.M. ;  Zacualpan,  Mexico,  June, 
1915  (R.  Miiller). 

Subfamily  Hypeninae. 

Genus  MARGIZA  Schsus. 

MARGIZA  PARTITALIS,  new  ipectei. 

Fore  wing  creamy  brown  for  two-thirds,  the  terminal  third  dark 
purplish  brown ;  inner  and  outer  lines  slender,  black,  coarsely  crenu- 
late, broken  into  dots;  a  pale  point  for  orbicular;  reniform  a  trace; 
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a  black  subapical  spot  in  the  purple  border,  with  a  little  light  color 
above  it.  Hind  wing  sordid  whitish  at  base,  with  broad  purple 
outer  border;  traces  of  an  outer  dark  line;  black  terminal  dots  be- 
tween the  veins  on  both  wings.    Expanse,  22  mm. 

^yp«.— Female,  Cat  No.  21256,  U.S.N.M.;  Coatepec,  Mexico,  May, 
1914  (R.  Miiller). 

MARZIOETTA,  new  geoxuL 

Fore  wing  without  accessory  cell;  veins  8-10  stalked,  11  free;  apex 
of  fore  wing  acute;  palpi  of  female  obliquely  ascending,  the  end 
joint  porrect,  about  two  times  the  length  of  head. 

Type  of  the  gentia. — Marzigetta  obliqua,  new  species. 

MARZIGETTA  OBLIQUA,  new  ipecies. 

Fore  wing  brown,  irrorate  with  black;  a  red  shade  in  median 
space;  lines  pale,  followed  by  blackish  shades;  inner  line  straight, 
obUque,  from  inner  third  of  inner  margin  to  outer  third  of  costa; 
submarginal  line  parallel  to  outer  margin,  a  little  wavy;  terminal 
space  dark;  a  row  of  black  dots  between  the  veins.  Hind  wing  dark 
fuscous,  pale  at  base.    Expanse,  18  mm. 

Ty;?^.— Female,  Cat.  No.  21257,  U.S.N.M.;  Mexico  (E.  Miiller). 

GenuB  MASTI60PH0RUS  Poey. 

MASTIGOPHORUS  ASTNBTAUS,  n«w  simcIm. 

Fore  wing  dark  brown,  shading  to  reddish  just  before  subterminal 
line;  terminal  space  narrow,  leaden  black  filled,  with  a  black  spot 
just  before  apex  and  black  terminal  line;  ordinary  lines  faint;  inner 
black,  diffused,  forming  a  spot  in  cell ;  discal  dot  black,  small,  with 
some  whitish  scales;  outer  line  blackish,  dentate,  irregular;  subtermi- 
nal line  pale,  waved.  Hind  wing  gray-brown,  darker  on  margin, 
with  blackish  discal  dot  and  traces  of  outer  line.    Expense,  19  mm. 

Type.— Femfilej  Cat.  No.  21258,  U.S.N.M.;  Misantla,  Mexico, 
July,  1914  (R.Muller). 

ALESUA^  new  genus. 

Fore  wing  with  accessory  cell;  veins  7-9  stalked  from  accessory 
cell,  vein  10  arising  from  it,  11  free,  but  close  to  10 ;  palpi  obliquely 
ascending,  the  third  joint  smooth,  oblique;  fore  wing  of  male  with- 
out vesicle;  anal  angle  of  hind  wing  not  lobed;  outer  margin  of 
fore  wing  evenly  rounded. 

Type  of  the  genus. — Alema  etialia^  new  species. 

ALB8UA  BHAUS.  nmw  ipedes. 

Fore  wing  gray,  shaded  with  reddish  brown  along  inner  margin 
and  outer  margin  nearly  to  apex;  reniform  a  thick  Uaok  ellipse 

3343— 19— Proc.N.M.vol.54 ^24 


Digitized  by 


Google 


354  PB0CBEDIN08  OF  THB  NATIONAL  MUSEUM.  'ol.54. 

with  dash  proceeding  from  it  inwardly;  orbicular  a  dot;  lines  indis- 
tinct, wavy-crenulate,  brown;  subterminal  line  blackish,  coarsely 
wayy;  a  row  of  terminal  white  dots,  preceded  by  black  dashes; 
fringe  dark.  Hind  wing  blackish,  with  spotted  white  fringe.  Ex- 
panse, 22  nrni. 
Type.— Male,  Cat.  No.  21269,  U.S.N.M.;  Mexico  (B.  MuUer). 

Genus  SCOPIFERA  HeiTiai-^Sdiaffer. 

SCOPIFSRA  INSUBRBCTA.  mw  ipMftct. 

Much  as  in  iS'.  lycaffusdlia  Walker;  smaller,  the  pale  shade  beyond 
rcniform  less  extendi  and  less  conspicuous;  subterminal  line  a  row 
of  pale  dots  without  accompanying  dark  line.    Expanse,  30  mm. 

ry/?e.— Male,  Cat.  No.  21260,  U.S.N.M.;  Mexico  (R  Miiller). 

This  may  prove  to  be  a  subspecies  when  the  locality  is  known. 

Genus  TAPHONIA  Schans. 

TAPHOKIA  TBSTACBAUS.  mw  ipMftct. 

Fore  wing  brown,  shading  to  straw  color  at  apex  and  in  a  small 
triangular  spot  on  costa  at  outer  third;  a  dark  brown  shade  along 
oosta  and  in  upper  fourth  of  subterminal  space;  discal  dot  a  brown 
ellipse,  shaded  with  reddish;  lines  obscure,  the  subterminal  most 
distinct,  wavy,  dark;  a  terminal  crenulate  brown  line.  Hind  wing 
with  faint  outer  line,  followed  by  pale;  margin  as  on  fore  wing. 
Expanse  28  mm. 

Type.— Male,  Cat.  No.  21261,  U.S.N.M.;  Mexico  (R.  Mffller). 

Genu  BOMOLOCHA  HQbner. 

BOMOLOCHA  DICIAUS,  «Mr 


Fore  wing  dark  bronzy  brown,  irrorated  with  black;  inner  line 
lost;  orbicular  a  black  dot;  reniform  a  small  cusp,  over  which  the 
outer  line  makes  a  narrow  loop,  slender,  black,  a  little  grayish  with- 
out; subterminal  line  blackish,  narrow,  irregular;  a  terminal  crenu- 
late black  line  with  faint  whitish  points  at  ends  of  veins.  Hind 
wing  dark  gray-brown,  a  little  bronzy.    Expanse,  39  mm. 

Type^—Mnley  Cat  No.  21262,  U.S.N3L;  Cuemavaca,  Mexico,  June. 
1914  (R  Muller). 

Subfamily  Noctuinae. 

Genus  OSTHA  Walker. 

06TBA  MEMORIA*  mmr  ipMftct. 

Wings  dark  reddish  brown,  marked  with  light  purplish  gray  in 
diffused  bands;  some  scattered  gray  at  base;  orbicular  a  thick  ring; 
reniform  narrow;  a  broad  spotted  band  obliquely  from  oosta  at  outer 
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fourth  to  middle  of  inner  margin;  a  patch  at  apex,  followed  by 
traces  of  subterminal  line;  white  specks  in  base  of  fringe  at  ends  of 
veins.  Hind  wing  with  a  small  discal  bar;  two  outer  parallel  ap- 
proximate bands  consisting  of  irregularly  lunate  spots;  termen  as 
on  fore  wing.    Expanse,  21  mm. 

ry/?«.— Male,  Cat.  No.  21263,  U.S.N.M.;  Chiapas,  Mexico,  May, 
1915  (R.  Miiller). 

Genus  PLEONECTYPTERA  Grote. 

PLEONECTTPTERA  TRIUNEOSA.  new  speciw. 

Dark  purplish  gray;  lines  straight,  rather  broad,  orange-yellow; 
inner  line  with  reddish  outer  edge,  not  attaining  costa ;  renif  orm  an 
obscure  dark  ellipse;  outer  line  a  little  oblique,  from  costa  at  five- 
sixths  to  inner  margin  at  two-thirds;  subterminal  line  pale,  faint, 
wavy;  terminal  space  filled  with  red;  a  broken  crenulate  black  ter- 
minal line.  Hind  wing  with  an  outer  ydlow  half  line  from  vein  5 
to  above  anal  angle.    Expanse,  27  mm. 

Type.— Female,  Cat.  No.  21264,  U.S.N.M.;  Zacualpan,  Mexico, 
June,  1914  (B.  Mffller). 

Genus  PARACHABORA  Warren. 

PARACHABORA  PWBUDANAETIA.  b«w  ipeeiM. 

Fore  wing  purplish  brown,  shaded  with  blackish  on  the  costal 
half;  orbicular  and  renif  orm  large,  full,  of  the  pale  color,  indis- 
tinctly outlined;  only  traces  of  ordinary  lines;  subterminal  line 
marked  by  a  yellowish  shading,  distinct  at  apex;  a  row  of  terminal 
dashes,  not  quite  on  the  margin.  Hind  wing  white,  with  narrow 
dark  fuscous  border,  staining  the  veins  for  a  short  distance;  fringe 
white.    Expanse,  27  nun. 

Type. — ^Male,  Cat.  No.  21265,  U.S.N.M.;  Orizaba,  Mexico,  June, 
1912  (R  MuUer). 

Family  LASIOCAMPIDAE. 
Genus  GLOYERIA  Packard. 

GLOVRRIA  CONCINNA,  M 


Dark  brown;  fore  wing  densely  irrorate  with  pale  yellow  hairs; 
lines  brown,  approximate;  a  white  discal  dot  just  beyond  the  inner 
line;  outer  line  with  whitish  outer  border;  subterminal  line  brown, 
irregular  below,  smooth  and  waved  above.  Fringe  of  both  wings 
dark  brown,  with  pale  outer  edge.    Expanse,  67  mm. 

jT^P^.— Female,  Cat  No.  21266,  n.S.N3i.;  Zacualpan,  Mexico, 
August,  1909  (R.  Miiller). 
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GLOVBRIA  RUBICUNDENS.  ii«^ 

As  in  concitma^  but  the  lines  wide  apart^  normal.    Expanse  66  miiL 
Typd.— Female,  Cat  No.  21267,  U.S.N.M.;  Mexico  (Sdiaus  col- 
lection). 
This  may  not  be  a  distinct  species  from  concinna. 

GLOVERIA  OBSOLETA,  new  tpMdM. 

Very  dark  brown,  with  whitish  irrorations  on  fore  wing;  lines 
dark,  obscure,  the  outer  traceable;  a  faint  whitish  discal  dot.  Fringe 
on  both  wings  white-tipped.    Expanse,  78  nmi. 

Type.—FemBle,  Cat.  Na  21268,  XJ.S.N.M. ;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Prestcm  Clark). 

GLOVERIA  SODOM,  new  spMlea. 

Dark  brown,  irrorate  with  white  hairs,  relieving  two  broad  dark 
bands,  well  separated,  the  outer  curved;  discal  spot  white,  diffused; 
subterminal  line  dark,  irregular,  inbent  at  veins  2  and  5;  edge  of 
fringe  white.    Expanse,  66  mm. 

Type.— Female,  Cat.  No.  21269,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

GLOVERIA  LATIPENNI8,  mw  tpMdes. 

Chocolate  brown,  irrorate  with  white,  except  in  the  upper  three- 
fourths  of  median  space,  which  forms  a  dark  band,  in  which  is  the 
roimd  white  contrasting  discal  spot;  subterminal  line  a  waved  series 
of  brown  spots  between  the  veinSs  Hind  wing  dark  brown,  with 
yellowish  white-tipped  fringe.    Expanse,  68  mm. 

ryjt?e.— Female,  Cat.  No.  21270,  U.S.N.M. ;  Jalapa,  Mexico  (Schaofi 
collection). 

Family  NOTODONTIDAE. 

Geniu  LEPASTA  Mlwchler. 

LEPA8TA  CONCORDENS,  new  species. 

Similar  to  L.  conspicua  Butler,  but  the  wing  more  elongate,  the 
markings  less  oblique ;  the  subcostal  area  is  pinkish  throughout,  the 
white  band  below  it  broken;  submarginal  band  pinkish  in  the  main, 
its  white  edge  indicated  only ;  this  band  runs  inward  on  submedian 
fold  and  meets  the  basal  band  obliquely,  not  at  a  right  angle,  as  in 
conspicua;  it  is  cut  off  from  the  band  by  a  narrow  line  of  ground 
color.    Expanse,  37  mm.    {Conspicua^  male,  80-33  mm.) 

Tyjt)^.— Male,  Cat.  No.  21271,  XJ.S.N.M. ;  Sixola  River,  Costa  Rica, 
March  29,  1909  (W.  Schaus). 

Another  specimen,  Chiapas,  Mexico,  May,  1916  (R.  MQller),  has 
not  been  made  the  type,  as  it  was  unfortunately  damaged  on  the 
setting  board. 
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Genus  SYMMERISTA  Hfibner. 

STKMERISTA  ODONTOMTS.  mw  ipMftct. 

Dark  purplish  gray;  head,  collar,  and  center  of  thorax  wood- 
brown;  fore  wing  with  a  yellow- white  costal  stripe  from  apex  to 
outer  third  of  ceU,  the  veins  in  it  white,  igid  sending  a  white  tooth 
just  beyond  reniform;  an  angle  on  vein  7  and  a  slight  one  on  vein  8; 
lines  obscure,  blackish,  double;  subterminal  line  most  distinct, 
coarsely  dentate,  single;  reform  a  brown  dash  in  a  pale  cloud; 
some  brown  effusion  beyond  cell.  Hind  wing  and  abdomen  dark 
gray-brown.    Expanse,  42  mm. 

Type. — ^Female,  Cat.  No.  21272^  U.S.N.M.;  Zacualpan,  Mexico, 
September,  1915  (B.  Mmier). 

POSTANITA,  new  f  emuk 

Hind  wing  with  vein  6  very  weak,  nearly  absent;  fore  wing  with, 
accessory  ceU;  male  antennae  pectinated  but  not  to  the  tips,  of  fe- 
male, simple;  vein  8  of  hind  wing  diverging  from  subcostal  near  end 
of  celL 

If  vein  5  be  counted  as  present,  the  genus  falls  near  Litodonta 
Harvey;  but  that  has  vein  S  stronger,  female  antennae  pectinate,  and 
fore  wing  below  with  l<mg,  downtumed  hair  in  both  sexes. 

Type  of  the  genus. — Postanita  deeurrensy  new  species. 

POSTANITA  DBCURBENS.  imw  ipMftct. 

Male. — ^Basal  area  wood-brown,  narrow,  limited  by  the  subbasal 
line,  which  is  broken  into  dots  and  has  a  pale  outer  border;  inner 
space  filled  with  dark  purple-brown,  running  out  obliquely  on  costa 
and  curving  out  along  submedian  fold,  but  resolved  into  a  dotted 
area  along  inner  margin  to  outer  margin  at  vein  2 ;  outer  field  yel- 
lowish wood-brown;  a  small  fuscous  discal  dot;  a  gray  shading  from 
cell  to  margin  in  a  streak  along  vein  5  and  patch  above ;  some  dark 
brown  subapical  marks  on  costa.  Hind  wing  whitish  wood-brown, 
costa  and  margin  grayish;  some  brown  marks  at  anal  angle.  Ex- 
panse, 27  mm. 

Type.—UBle,  Cat  No.  21273,  U.S.N.M.;  Mexico  (R.  Miiller). 

Female. — ^Basal  area  of  fore  wing  as  in  male,  but  the  subbasal  line 
and  a  central  arc  of  the  inner  line  distinct,  limiting  the  purple  area, 
the  former  line  dentate  on  subcostal  and  vein  1 ;  discal  dot  very  large, 
round,  black-brown;  a  wedge-shaped  dark  brown  patch,  beginning 
on  vein  5  beyond  the  cell  and  widening  to  subterminal  line,  where 
it  is  diffusely  cut  off;  subterminal  line  indicated  below;  a  brown 
dash  at  vein  2  on  margin;  clear  area  of  wing  more  irrorate  with 
brown  than  in  the  male.  Hind  wing  solidly  chocolate  brown.  Ex- 
panse, 31  mm. 
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Type.—FemtLiey  Cat  No.  21278,  U.S.N.M.;  Mi«antla,  Mexico,  June 
1912  (R.  MiiUer). 

Genu  PSILACEON  Fdder. 

PSnLACRON  BUGRAPHICA.  m» 


Violaceous  gray,  shaded  with  yellowish  (green  when  fresh), 
especially  in  a  spot  in  fork  of  veins  3-4;  inner  line  oblique,  double, 
straight,  distinct  between  median  vein  and  margin;  a  rounded  black 
patch  in  basal  space;  a  dark  shade  in,  cell ;  discal  dot  brown,  roimded, 
lunate,  in  a  narrow  pale  space;  outer  line  dark  brown,  single) 
excurved  over  base  of  3-4;  subterminal  line  a  distinct  dark  brown 
dentate  band  costa  to  vein  6,  lost  below  except  a  small  patch  on  vein 
2 ;  termen  light  violaceous,  fringe  with  dark  dashes  at  ends  of  veins. 
Hind  wing  pale  gray,  anal  area  broadly  dark  brown;  veins  and  apex 
also  brown;  a  double  pale  outer  mark  on  costa  separated  by  the 
inception  of  a  brown  line.    Expanse  37  nmL 

Type?.— Female,  Cat  No.  21274,  U.S.N.M.;  Mexico  (E.  Muller). 

P8ILACR0N  MONOSTIGMA.  new  spmIm. 

Male  antennae  pectinated  nearly  to  tip,  but  the  last  six  joints 
simple.  Fore  wing  light  greenish  gray,  perhaps  green  when  fresh; 
a  white  spot  at  base  of  costa  and  submedian  fold,  somewhat  tufted; 
an  inner  area  of  black  irrorations;  discal  mark  a  curved  line,  black 
and  brown,  followed  by  a  clouded  patch;  outer  line  indicated  in 
brown,  crenulate  and  irregular,  not  curved;  subterminal  line  a  trace; 
veins  outwardly  with  black  scales  in  uneven  dashes,  cutting  the 
fringe.  Ilind  wing  dark  gray-brown,  with  darkw  broken  terminid 
line.    Expanse,  40  mm. 

Type.—MBlQ,  Cat.  No.  21275,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Genus  SALLUCA  Schaus. 

SALLUCA  AMATHTNTA,  new  ipeciw. 

Fore  wing  soft  light  gray,  shaded  with  olive  green  in  a  patch  on 
costa  near  base  and  subapically ;  lines  very  indistinct,  brown,  double, 
scarcely  legible;  subterminal  line  distinct,  a  row  of  rounded  brown 
spots  between  the  veins,  yellowish-edged  without  and  with  white 
suffusion  within,  the  line  incurved  a  little  opposite  cell;  a  row  of 
terminal  brown  dashes.  Hind  wing  whitish  gray,  darker  on  margin; 
fringe  white;  inception  of  a  brown  XHiter  line  shows  on  costa.  Ex- 
panse, 37  mm. 

Type.— Female,  Cat.  No.  21276,  U.S.N.M.;  "probably  State  of 
Vera  Cruz,"  Mexico  (R.  Miiller). 
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Two  other  females  bear  data,  respectively :  Misantla,  Vera  Cruz, 
Mexico,  June,  1909  (R.  MiiUer) ;  Paso  San  Juan,  Vera  Cruz,  Mexico 
(Schaus  coUection).  The  latter  is  also  labelled:  ^'8.  fframina  Schs. 
9  ;^  but  the  association  seems  clearly  an  error. 

Genus  DICENTRIA  Herrich-Sehaflfer. 

DICBNTRIA  OBUGATA.  im 


Fore  wing  gray,  blackish-shaded«  almost  solidly  for  basal  two- 
thirds,  the  discal  bar  in  an  oral  clear  space;  veins  outwardly  black- 
lined  ;  a  brown  line  in  interspace  4-5 ;  outer  line  pale,  shaded,  straight, 
curving  toward  costa  and  obsolete  above  vein  6 ;  a  gray  patch  at  apex ; 
lines  on  veins  widened  in  fringe.  Hind  wing  white,  veins  dark-lined  j 
costa  and  outer  margin  narrowly  gray;  inner  area  brown;  a  blackish 
patch  at  anal  angle.    Expanse,  42  mm. 

Type.—iislej  Cat.  No.  21277,  U.S.N.M.;  Zacualpan,  Mexico,  Sep- 
tember, 1915  (R.  Miiller). 

Genua  HEMICERAS  Gu^^e. 

HEBflCERAS  OBUQUIPLAGA,  new  spmIm. 

Vertex  of  head  white;  thorax  purple  and  brown,  touched  with 
white  posteriorly.  Fore  wing  with  costal  edge  not  white;  bright 
red-brown,  the  median  space  more  purplish,  cut  in  a  line  from  discal 
mark  to  above  vein  1,  the  anal  area  purplish ;  lines  dark,  faint,  picked 
out  in  specks  of  white  scales  on  the  veins,  forming  a  line  from  vein 
2  to  margin,  dentate  on  vein  1,  and  followed  by  red-brown;  discal 
mark  vague,  purple,  oblique.  Hind  wing  brown,  lighter  between 
Ihe  veins.    Expanse,  42  mm. 

ry;?^.— Female,  Cat.  No.  21278,  U.  S.  N.  M.;  Mexico  (R.  Muller). 
!  A  pair,  agreeing  well,  are  before  me  from  Juan  Vinas,  Costa 
'Kica,  January  and  November,  1909  (W.  Schaus).  The  male  has  no 
stigma  on  hind  wing  and  comes  close  to  H.  muscosa  Schaus,  de- 
scribed from  Colombia,  but  extending  to  Costa  Rica  and  Mexico. 

Family  EUPTEROTIDAE. 
Genus  CARTHARA  Walker. 

CARTHARA  CRENULOSA,  ii«w  spMiet. 

Fore  wing  gray,  ^aded  with  dark  red  about  outer  margin  and 
in  q>ots  cm  costa;  veins  8  and  4  dark  red;  inner  line  obsolete;  discal 
black  dots  oblique,  partly  confluent;  outer  line  purpli^,  double, 
crraiulate  from  margin  up  to  vein  4;  inner  branch  from  vein  4  to 
eosta  oblique;  outer  branch  white,  crenulate,  preceded  by  olive 
patches  in  interspaces  4r-5  and  5-6,  then  a  gray  shade  to  costa ;  fol- 
lowed by  small  rounded  olive  patches  in  4-5,  5-6,  6-7  and  7-costa. 


Digitized  by 


Google 


360  PROCEBDINGS  OF  THE  NATIONAL  MU8BVU.  ^ouSi 

Hind  wing  all  red,  except  yellowish  hairs  from  anal  area ;  outer  line 
dark,  faint,  distinctly  white-edged  above  tomus,  preceded  there  by  a 
))lack  patch.    Expanse,  83  mm. 

^yp^.— Male,  Cat.  No.  21279,  U.SJT.M.;  Zacualpan,  Mexico,  No- 
vember, 1915  (R.  Muller). 

Family  GEOMETRIDAE. 

Subfamily  GEOBfETRiNAE. 

Genua  APIQA  Gnen^ 

▲PIGIA  ABBEBAN8,  mw  ipMftct. 

Fore  wing  straw-color,  thickly  irrorated  with  brown,  somewhat 
mottled  in  median  space;  inner  line  brown,  faint,  arcuate;  discal  dot 
round,  blackish;  outer  line  brown,  distinct,  irregularly  flexuous,  ex- 
truded subcostally,  inbent  a  little  above  vein  2  and  nearly  straight 
thence  to  margin;  no  terminal  line,  the  irrorations  a  little  denser 
there.  Hind  wing  similar;  discal  dot  small;  outer  line  ending  at 
vein  7,  less  irregular  than  on  fmre  wing.   Expanpe,  24  mm. 

Type.— MsJej  Cat.  No.  21280,  U.S.N.M.;  Sierra  de  Guerrero,  Mex- 
ico, June,  1915  (R.  Muller). 

Genus  BONATEA  Dmee. 

BONATBA  GRI8I0LATA,  mw  ipmIca. 

Fore  wing  greenish  gray,  evenly  colored,  darker  beyond  the  outer 
line ;  inner  line  faint,  angled  in  cell  and  submedian  fold ;  discal  dot 
a  black  point;  outer  line  forming  an  arc  from  costa  to  vein  7,  with 
some  powdery  white  and  lilac  scales  beyond,  then  oblique  and  nearly 
straight  to  margin,  purplish,  and  followed  by  white  scales.  Hind 
wing  with  median  area  paler;  discal  dot  small ;  outer  line  stopping  at 
vein  7 ;  fringe  concolorous.    Expanse,  32  mm. 

Type.—MBXe,  Cat.  No.  21282,  U.S.N.M.;  Mexico  City,  Mexico, 
October,  1914  (R.  Muller). 

Geniu  SICTA  Gnen^ 

SICTA  MEDANGULA.  new  rnvdm. 

Creamy  yellow,  with  pale  gray  strigae  along  costa  and  about  anal 
area,  where  there  is  a  faint  brown  cloud,  staining  distinctly  the  lower 
half  of  fringe;  inner  line  faint,  grayish,  angled  on  median  vein;  a 
round,  dark  brown  discal  dot;  outer  line  from  costa  before  apex  to 
outer  third  of  inner  margin,  whitish,  edged  by  gray  within,  smooUi, 
a  little  inflexed  below.  Hind  wing  with  a  discal  dot;  a  mesial  dark 
line  to  vein  7;  submarginal  line  dark,  straight,  from  anal  angle  to 
vein  3.    Expanse,  32  mm. 

Type.— Femvile,  Cat.  No.  21283,  U.S.N.M.;  Ouemavaca,  Mexico, 
January,  1915  (R.  MiiUer).  Digitized  by  GoQgle 
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Genm  CARIPETA  Walker. 

CABIPETA  UYPBBTTHRATA,  imw  speclM. 

Fore  wing  violaceous  brown,  with  broad  red  streaks  on  the  veins 
beyond  the  outer  line,  separated  by  white  and  powdery  black;  lines 
white,  edged  by  dark  brown  toward  the  center;  inner  line  oblique 
with  a  blunt  tooth  on  median  vein ;  outer  line  angled  jit  vein  6,  in- 
curved, projecting  at  vein  4,  oblique  inward  to  vein  2,  thence  outward 
to  margin;  discal  dot  dark  brown,  surrounded  by  white,  with  a 
brown  shade  following  it;  subtenninal  line  represented  by  brown 
dashes  between  the  veins.  Hind  wing  translucent,  pale  at  base,  bright 
red  outwardly;  a  brown  discal  dot;  a  faint  outer  line,  angled  a  little 
at  vein  2,  white  at  inner  margin,  red-edged  within.    Expanse,  39  mm. 

ry;?€.— Male,  Cat  No.  21284,  U.S.N.M.;  Mexico  City,  Mexico  (R. 
MiUler). 

Genua  SELENIA  Htllnier. 

8BLBNIA  GTNAECON,  mw  iimcIm. 

Fore  wing  olive-green  in  median  space,  with  dense  brown  strigae, 
blotched  and  confluent;  basal  and  terminal  spaces  solidly  brown,  ex- 
cept at  outer  margin  below  apex;  inner  line  brown,  curved,  waved, 
lost  in  the  concolorous  strigae;  discal  mark  slight,  concolorous;  outer 
Une  red-brown,  narrow,  from  costa  before  apex  to  outer  fourth  of 
inner  margin,  bent  a  little  at  vein  2;  some  white  scales  subterminally, 
forming  a  double  spot  above  tomus.  Hind  wing  dark  brown;  a 
single  outer  line  with  a  little  green  showing  before  it;  wing  nar- 
rowly strigose  in  darker,  not  contrasting.    Expanse,  41  mm. 

Type.— Female,  Cat  No.  21285,  U.S.N.M. ;  Misantla,  Mexico,  June, 
1912  (B.  Muller). 

8KLBNIA  EUCORB,  new 


Fore  wing  buff-yellow,  ^aded  with  brown,  especially  in  median 
space;  scattered  brown  strigae;  inner  line  brown,  curved,  strigose* 
wavy;  discal  dot  small,  black,  elliptical,  sli^tly  white  centered; 
outer  line  brown,  running  out  in  a  blunt  point  to  subterminal  area 
on  vein  7,  oblique  inward  to  vein  8,  curved,  bluntly  toothed  on  sub- 
median  fold ;  subterminal  line  even,  regularly  arcuate,  light  brown ; 
a -dark  shade  and  strigae  above  anal  angle.  Hind  wing  with  a  brown 
median  shade,  crossing  the  black  discal  dot;  outer  line  brown,  even, 
gently  curved;  tomal  area  brown-shaded  and  strigose;  subterminal 
line  as  on  fore  wing.  Both  wings  with  the  margin  scaUoped  between 
the  veins;  apex  of  fore  wing  falcate  shortly.    Expanse,  37  mm. 

Type. — Female,  Cat.  No.  21286,  U.S.N.M.;  Cuemavaca,  Mexico, 
June,  1914  (R.  Muller). 

SBLBNIA  CACOCORB,  new  spmIm. 

Whitisdi,  tiiii^y  irrorate  with  olive-brown,  giving  a  sordid  gray 
tint;  inner  line  brown,  faint,  angled  in  cell;  discal  dot  brown,  witb 


362  PB0CBEDINQ8  OF  THE  NATIONAL  MUSEUM,  ▼oi-W. 

some  reddish  shading;  a  brown  shade-liae  from  middle  of  costa 
curves  out  below  vein  6  to  outer  line;  outer  line  angled  at  vein 
7,  inwardly  oblique  to  vein  2,  curved,  a  tooth  on  submedian  fold; 
subterminal  line  even,  arcuated;  some  purple  and  brown  suffusion 
above  anal  angle.  Hind  wing  similar,  the  outer  line  irregularly 
curved,  not  angled;  subterminal  area  as  on  fore  wing.  Expanse, 
40  mm. 

T'yp^.— Female,  Cat.  No.  21287,  U.S.N.M.;  Cuemavaca,  Mexico, 
June,  1914  (R.  Miiller). 

This  may  prove  a  dimorphic  form  of  S.  encore. 

Genus  PHEROTESIA  Schmwu 

FHEROTESIA  DENTATA,  iww 


Fore  wing  light  olive  brown,  densely  irrorate  with  black,  some- 
what mottled ;  outer  line  only  visible,  black,  sharply  but  irregularly 
dentate  on  the  veins;  discal  dot  small,  black;  a  black  cusp  at  origin 
of  vein  2;  black  terminal  cusps  between  the  veins.  Hind  wing  sor- 
did yellowish  at  base;  outer  half  mottled  with  brown-gray;  forming 
a  submarginal  series  of  spots;  discal  dot  small.    Expanse,  29  mm. 

Type. — ^Male,  Cat  No.  21288,  U.S.N.M. ;  Cuemavaca,  Mexico,  June, 
1914  (R.  Miiller). 

Genus  NESALCIS  WarreiL 


NSSALCIS  CEDIOPASA.  mw 

Fore  wing  reddish  gray,  irrorate  with  black,  a  coppery  reddish 
shade  beyond  outer  line;  inner  line  black,  thick,  curved,  spotted  on 
discal  and  submedian  folds,  its  ends  faint;  discal  dot  roimd,  black, 
large;  outer  line  black,  thick,  spotted  on  the  veins,  extruded  at 
veins  3-4,  arched  inward  below  vein  2 ;  faint  black  dots  for  subter- 
minal line;  terminal  line  crenulate,  forming  black  spots  between 
the  veins.  Hind  wing  similar;  no  inner  line;  outer  line  leas  irregu- 
lar.   Expanse,  33  mm. 

Type.— Miley  Cat.  No.  21289,  U.S.N.M.;  Zacualpan,  Mexico,  July, 
1914  (R.  MGUer). 

Subfamily  Hemitheinae. 
Geniu  RACHEOSPILA  Guen^ 

RACHEOSPILA  CARA,  new  spedes. 

Wings  translucent,  green,  mottled  with  yellowish;  fore  wing  with 
the  costa  dark  purple  rather  broadly ;  a  terminal  red-purple  line,  dis- 
located on  to  the  fringe  at  ends  of  veins ;  a  straight  outer  line,  purple, 
edged  with  yellow,  dotted  on  the  veins;  a  little  purple  along  inner 
margin.  Hind  wing  with  the  outer  line  curved,  fainter  than  on  fore 
wing ;  termen  the  same ;  a  little  red-purple  on  inner  mai^gin  at  the  end 
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of  the  line.  Face  purple,  vertex  white;  three  raised  white  spots  on 
the  abdomen.   Expanse,  27  mm. 

ryp<9.— Male,  Cat.  No.  21295,  U.S.N  .M. ;  Zacualpan,  Mexico,  March, 
1915  (B.  Muller). 

Near  B.  mustsla  Druce  (BioL  Cent-Am.,  Lep.  Het,  pL  50,  fig.  3), 
but  I  think  distinct 

Subfamily  LarentUnae. 
Genus  TEPHROCLYSTIA  HIibaer. 

TBPHKOCLTSTIA  ANAUS,  av 


Fore  wing  rather  pointed,  dark  gray,  obscure ;  discal  spot  distinct, 
black,  rounded ;  inner  line  wavy,  double,  whitish*filled  on  costa ;  outer 
line  rather  thick  and  black,  broken,  distinct  only  to  vein  3;  a  sub- 
terminal  broad  shade,  dentate  roundedly  and  a  little  whitish  beyond, 
also  fading  out  below;  a  terminal  broken  black  line.  Hind  wing 
pale,  unmarked  over  disk,  a  small  gray  discal  dot;  anal  area  broadly 
irrorate  with  black,  with  traces  of  an  outer  line.    Expanse,  19  mm. 

Type. — Female,  Cat  No.  21296,  U.S.N.M. ;  Zacualpan,  Mexico,  Sep- 
tember, 1913  (R.  Muller). 

Similar  to  7\  chrodna  Druce,  but  the  hind  wing  very  different. 

TBPHROCLTSTIA  CBHIEBA,  mw  ipMlafl. 

Large,  dark  gray,  a  lighter  area  emanating  from  discal  mark,  which 
IS  oval,  black;  lines  faint;  inner  and  outer  double,  blackish,  the  outer 
angled  inwardly  subapically  and  a  little  whitish-filled ;  inner  angled 
in  cell ;  subterminal  line  obsolete,  marked  only  by  some  whitish  scales ; 
a  terminal  black  line.  Hind  wing  gray,  nearly  unmarked  to  median 
vein;  anal  area  broadly  black-scaled,  showing  a  double  outer  pale 
band,  which  is  continued  faintly  across  wing;  discal  dot  blackish. 
Expanse,  24  mm. 

Ty;?^.— Female,  Cat.  No.  21297,  U.S.N.M.;  Zacualpan,  Mexico, 
June,  1914  (R.  Muller). 


TBPHROCLTSTIA  CAPITATA,  B«w 

Fore  wing  violaceous  gray,  reddish  in  median  space;  subbasal  line 
black,  angled  subcostally;  inner  line  oblique,  straight,  touching  the 
discal  dot  with  a  sharp  angle,  then  oblique  to  costa;  discal  dot  round, 
black;  outer  line  curving  from  costa,  parallel  to  inner  line  to  vein  2, 
then  forming  an  outward  angle  on  submedian  fold;  subterminal  line 
slight,  blackish,  wavy,  with  inconspicuous  white  patches.  Hind  wing 
a  little  lighter  than  fore  wing;  a  black  streak  along  submedian  fold; 
a  thick  black  median  bar  from  fold  to  margin ;  a  faint  outer  double 
black  line ;  a  black  terminal  line  as  on  fore  wing.    Expanse,  19  mm. 

T'ype.— Female,  Cat.  No.  21299,  U.S.N.M.;  Zacualpan,  Mexico, 
March,  1914  (E.  Mfiller). 
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TEPHSOCLTSHA  ENDONEPHSUA.  imw  fpMiM. 

Fore  wing  sordid  wood-brown,  irrorate  with  blackish,  the  costal 
area  blackish  to  discal  spot;  lines  whitish,  double,  nearly  straight, 
the  outer  cutting  the  blackish  costal  shade;  subterminal  line  obsolete; 
discal  spot  round,  black;  a  terminal  black  line.  Hind  wing  blackish, 
except  costal  area ;  a  faint  median  whitish  line  across  the  black  discal 
dot;  a  more  distinct  outer  whitish  line,  with  outward  angle  in  the 
middle.    Expanse,  14  mm. 

Type.— Female,  Cat.  No.  21800,  U.S.N.M.;  Cuemavaca,  Mexico, 
November,  1914  (B.  Miiller). 

Near  T.semifdgra  Warren. 

TBPHROCLTSTIA  MICHOLEUGA,  mw  iimcIm. 

Pale  gray,  overspread  with  reddish,  the  cell  remaining  gray;  sub- 
basal,  inner  and  outer  lines  black,  irrorate  and  rather  obscure,  evenly 
curved;  outer  line  obscurely  double,  forming  a  cream-colored  patch 
on  costa,  followed  by  red;  subterminal  line  dentate,  near  the  margin, 
with  small  white  patches.  Hind  wing  gray  on  costal  half,  reddish 
on  inner  half;  inner,  median,  outer  and  subterminal  lines  of  black, 
shown  on  inner  margin,  the  outer  only  continuing  faintly  across  the 
wing;  a  small  blackish  discal  dot.    Expanse,  13  mm. 

Type. — ^Female,  Cat  No.  21801,  U.S.N3L;  Cuemavaca,  Mexico, 
November,  1914  (R.  MiUler). 

TEPHBOGLT8TIA  8UPP0BTA,  new  ipcctofl. 

Fore  wing  yellowish  gray,  thickly  irrorate  with  black,  leaving  lit- 
tle lighter  patches  especially  in  interspaces  3-4  and  6-7  between  outer 
and  subterminal  lines;  inner  line  streaked,  diffused,  double,  pale; 
median  vein  dotted  with  black;  discal  dot  narrow,  blackish;  outer 
line  double,  pale,  flatly  crenulate,  only  a  little  curved;  veins  black- 
dotted  between  cell  and  subterminal  line ;  subterminal  line  crenulate, 
whitish,  forming  spots  in  the  interspaces  1-2  and  3-4;  a  broken  termi- 
nal black  line;  fringe  spotted  with  gray  and  blackish.  Hind  wing 
whitish  to  cell  and  unmarked,  the  inner  three-fourths  luteous  gray, 
with  subbasoh  median,  outer  and  subterminal  lines  of  blackish, 
powdery,  similar;  fringe  as  on  fore  wing.    Expanse  19  mm. 

r^/^t?— Female,  Cat.  No.  21302,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9jO0O  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

TBPHROCLTSTIA  ALOGISTA,  ii«w  ipmIm. 

Fore  wing  thin,  dark,  violaceous  brown;  a  purple  subapical  costal 
patch ;  a  round  black  discal  dot;  lines  indistinct,  wavy,  blackish,  ap- 
pearing as  irrorations  or  mottlings,  the  subterminal  line  picked  out 
by  a  row  of  little  white  patches.  Hind  wing  gray,  unmarked,  except 
along  anal  margin  to  median  vein;  gray  there  with  five  or  six  indis- 
linct  lines  and  a  white  spot  at  tomus.    Expanse,  20  mm. 
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ryp^.—Female,  Cat.  No.  21303,  U.S.N.M.;  Mexico  (R.  Mfiller). 
Another  female  has  the  same  label ;  two  other  females  are  marked  : 
Mexico  City,  Mexico,  September,  1914  (R.  Miiller). 

TEPHROCLTSTIA  PBRTACTA,  new  ipcdM. 

Dark  silvery  gray,  th^  markings  black,  distinct,  sharply  dentate ; 
basal  area  discolored  to  yellowish  and  illegible  in  three  finales  before 
me ;  a  black  discal  dot  in  middle  of  cell  and  one  in  end ;  some  fine 
lines  across  median  space;  outer  line  sharply  dentate,  incurved  be- 
tween veins  7  and  3 ;  two  subterminal  lines,  parallel,  dentate,  coming 
together  at  anal  angle  where  there  is  a  slight  or  large  white  dot;  a 
terminal  black  Hne,  cut  by  whitish  on  the  veins;  fringe  spotted  black 
and  whitish,  the  black  spots  resting  on  the  white  specks  of  termen ;  a 
pale  shade  cutting  through  the  subterminal  lines  from  opposite  end 
of  cell  to  margin  below  apex.  Hind  wing  with  the  costal  half  black- 
ish gray;  inner  half  yellowish  in  all  three  females,  seeming  dis- 
colored; three  median  and  one  crenulate  submarginal  evenly  curved 
blackish  lines;  fringe  scarcely  spotted.    Expanse,  19  nmi. 

ryp^.— Female,  Cat.  No.  21304,  U.S.N.M.;  Misantla,  Mexico,  No- 
vember, 1914  (R.  MfiUer). 

Two  other  females  labeled :  Mexico  and  Orizaba,  Mexico,  August, 
1913  (R.  Muller). 

Superfamily  TINEOIDEA. 

Family  NOLIDAE. 
Genus  ROESELIA  HSbner. 

BOESEUA  PSEUDEEMANA,  new  ipmIm. 

Fore  wing  silvery  gray;  a  broad  brown  costal  patch  covering  cell, 
except  for  a  basal  incision,  cut  off  sharply  at  outer  edge  of  renif orm ; 
orbicular  and  renif  orm  large,  with  raised  scales,  concolorous;  inner 
line  an  arc  from  between  stigmata,  curving  in  on  submedian  fold, 
then  lost;  outer  line  slender,  black,  whitish-lined  without,  inbent  be- 
low vein  4  to  vein  2,  with  a  slight  angle  on  vein  1 ;  black  lines  on  the 
veins  beyond;  subterminal  line  nmning  across  apex  to  margin; 
angled  inward  on  vein  6  and  lost  below.  Hind  wing  whitish  gray; 
a  slender  gray  outer  line,  excurved  mesially.    Expanse,  22  mm. 

ryp«.— Female,  Cat  No.  21805,  U.S.N.M.;  Chiapas,  Mexico,  May, 
1915  (R.  Miiller). 

Family  COCHUDIIDAE, 

Genus  SIBINE  Qemeiuk 

BIBINB  PAUPER,  wiw  ipmIm. 

Fore  wing  light  violaceous  brown,  with  shining  dark  streak  along 
submedian  fold  and  subterminally ;  a  single  yellow  dot  subapically. 
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Hind  wing  pale  yellowish,  eosta  and  inner  margin  pinkish ;  a  brown 
spot  on  tomus.    Expanse,  28  mm. 

T'yp^.— Male,  Cat  No.  21806,  U.S.N.M.;  Tabasco,  Mexico,  Decwn- 
ber  (S.  Miiller). 

Genus  EUCX.EA  HUlmer. 

EUCLBA  FU8CIPAB8»  new  ipcctofl. 

Fore  wing  purplish  brown,  the  outer  area  more  purplish;  a  single 
curved  brown  line  at  outer  third,  outcurved  a  little  below  vein  Ic; 
discal  mark  a  faint  cloud.    Hind  wing  blackish.    Expanse,  19  mm. 

Typ^.— Female,  Cat.  No.  21307,  U.S.N.M.;  Mexico  (R  MiUler). 

Near  Sisyroaea  (?)  asaimilis  Dyar,  but  darker  brown,  the  outer  line 
thicker  and  bent  at  vein  1.  The  species  classified  as  Stsyrosea  (?)* 
belong  to  Euclea, 

Family  ZYGAENIDAE. 

Genus  TRIPROCRIS  Grote. 

TRIPROCRIS  ROSETTA,Bcw  ipcdM. 

Head  and  anterior  two-thirds  of  thorax  dark  orange;  remainder 
of  insect  blue  black.  Wings  square  and  produced  at  apex,  some- 
what as  in  Harrisina^  but  not  so  extreme,  the  hind  wing  not  reduced. 
Expanse,  23  nmi. 

Type.— M^le,  Cat.  No.  21308,  U.S.N.M.;  Chiapas,  Mexico,  July, 
1916  (K.  MuUer). 

Genus  PYROMORPHA  Herrich-Schaffer. 

PTROMORPHA  AURORA,  imw  species. 

Fore  wing  with  the  basal  two-thirds  orange,  shading  to  rose  pink 
below  median  vein;  outer  third  black;  patagia  orange.  Hind  wing 
black,  a  rose-pink  ray  on  basal  two-thirds  of  costa.    Expanse,  23  mm. 

Type.—Mole^  Cat.  No.  21309,  U.S.N.M.;  Cuernavaca,  Mexico,  No- 
vember, 1914  (R.  Muller). 

Genus  GINGLA  Walker. 

GINGLA  BBOVAVA,  imw  ipMftct. 

Black;  fore  wing  bright  red  except  the  costa  narrowly,  inner 
margin  more  broadly  and  broad  outer  border,  widening  obliquely 
below.  Hind  wing  red  on  costa  from  apex,  covering  cell,  but  cut 
short  by  black  at  submedian  fold.    Expanse,  22  mm. 

ry/?<5.— Male,  Cat.  No.  21310,  U.S.N.M.;  Mexico  (R.  Muller). 

Family  COSSIDAE. 
Genns  PSTCHONOCTUA  Grote. 

PSTCHONOCTUA  POAM.  new  ipMftct. 

Fore  wing  white,  reticulate  with  gray;  discal  mark  small,  lunate; 
inner  line  broadened  on  costa,  but  f  <Mrmed  only  of  reticulations,  not 

^  PiDC  U.  8.  Nat  Mas..  toL  89,  1906,  pp.  876-^a 
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a  patch;  an  outer  dark  band  of  intensified  reticulations,  showing  on 
costa  and  inner  margin;  margin  darker.    Hind  wing  soiled  white, 
with  a  row  of  terminal  dots  in  the  fringe.    Expanse,  42  mm. 
ryp«,— Male,  Cat  No.  21815,  U.S.N.M.;  Mexico  (R.  Miiller). 

Genus  HYPOPTA  Hubner. 

HYPOPTA  ACTILEUCA.  imw  ipcdes. 

Fore  wing  with  the  ground  white;  a  broad  dark  gray-purplish 
shade,  strigose,  filled  in  and  under  the  cell  and  around  to  costa, 
leaving  the  median  vein  and  cross  vein  broadly  white;  costa  with 
dark  strigae  and  three  white  subapical  patches;  termen  and  outer 
angle  of  inner  margin  broadly  pale,  with  purplish  strigae;  fringe 
white,  mixed  with  gray.  Hind  wing  whitish  with  large  purplish 
mottlings,  heaviest  at  end  of  cell  and  staining  the  bases  of  veins  2-5. 
Expanse,  25  mm. 

Type. — ^Male,  Cat.  No.  21816,  U.S.N.M. ;  Cuemavaca,  Mexico,  Jan- 
uary, 1915  (R.  MiiUer). 

Family  PYRALIDAE. 

Subfamily  Pyraustinae. 

PLATYGRAPHIS,  new  genus. 

Palpi  weakly  upturned,  the  first  and  second  joints  thickly  fringed 
with  scales  in  front,  the  third  naked  and  oblong,  rather  long;  max- 
illary palpi  invisible;  median  vein  of  hind  wing  not  pectinated 
above;  second  joint  of  palpi  about  reaching  vertex  of  head  if  turned 
up;  fore  wing  with  vein  7  straight  and  well  separated  from  8; 
antennae  with  the  shaft  not  annulate,  in  the  male  unipectinate  at 
base,  the  basal  pectenation  long  and  spatulate. 

Near  Entrephia  Lederer,  but  the  last  joint  of  palpi  is  blunt. 

Type  of  the  genua. — PlatygrapMs  iaabeUa^  new  species. 

PLATTGRAPmS  ISABBLUL.  new  tpeclM. 

Fore  wing  white;  subbasal  line  brown,  oblique;  inner  line  oblique 
in  reverse  direction,  straight;  orbicular  of  two  brown  bars,  from 
subcostal  to  submedian  fold,  filled  with  fulvous;  reniform  of  two 
opposed  arcs  between  subcostal  and  median  veins,  filled  with  fulvous, 
which  color  also  occupies  costa,  terminal  space  and  tomal  region; 
a  line  from  inner  cusp  of  reniform  obliquely  to  inner  margin;  a  line 
from  outer  cusp  of  reniform,  recurved  above  tomus  and  nearly  per- 
pendicular to  costa;  marginal  line  submacular.  Hind  wing  white; 
median  line  forked  on  cell,  filled  with  fulvous;  outer  line  from  costa 
to  vein  2,  forming  a  short  hook;  subterminal  and  marginal  lines 
parallel  to  margin,  filled  with  fulvous;  fringe  white,  with  brown 
interline.   Expanse,  16  mm. 
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Type.—UBley  Cat.  No.  21317,  U.S.N.M.;  Sierra  de  Guerrero, 
Mexico,  June,  1915  (R.  MiiUer). 

An  old  specimen  in  the  Schaus  collection  from  Jalapa,  Mexico,  is 
labeled:  ^Bocchoris  sp.''  in  Hampson's  writing;  but  I  can  not  make 
it  fall  in  that  genus. 

Geniu  BOCCHORIS  MoM*e. 

BOGCHORIB  CONTORTIUNEAU8  HMipMft. 

Bocchoris  contortUinealis  Hampson,  Ann.  Mag.  Nat  Hist.,  ser.  6,  vol.  16, 

p.  336. 
Nacoleia  verroniae  Dtab,  Ins.  Ins.,  Ifenstr.,  vol.  5,  1017,  p.  80. 

I  make  this  qmonymy  on  the  close  general  resemblance  of  the  two 
forms.  Hampson  described  contortUinealis  from  Grenada ;  I  have  it 
from  Dominica,  Jamaica  and  Cuba.  A^.  varroniae  I  described  from 
British  Guiana.  The  difference  between  Bocchoris  and  Nacoleia 
Hampson  gives  as  only  "  f rons  flat  and  oblique  "  in  Bocchoris  and 
"frons  rounded"  in  Nacoleia.  Now,  in  contortUinealis^  the  frons 
may  well  be  described  as  "  flat  and  oblique."  The  antennae  set  well 
back  and  there  is  a  distinct  flattening  before  them.  In  N.  verroniae^ 
however,  there  is  no  perceptible  flattening,  the  frons  is  convex  and 
the  antennae  seem  normally  placed.  A  structural  difference,  there- 
fore, exists  between  the  continental  and  insular  forms,  but  I  cannot 
consider  it  specific  and,  therefore,  not  generic. 

Genus  SYNGAMIA  Guen^e. 

STNGAMIA  SUBNBBULOBAUa.  nm 


Fore  wing  gray-brown;  inner  line  blackish,  angled  on  median 
vein ;  discal  mark  a  bar,  oblique,  a  little  bent ;  outer  line  curved,  from 
costa  to  vein  2,  black,  white-edged  without,  preceded  by  white  be- 
tween the  radial  nervules,  dislocated  to  a  point  under  rcniform  and 
continued  obliquely  to  inner  margin.  Hind  wing  gray-brown;  a 
thick  black  line  from  end  of  cell  obliquely  to  inner  margin,  followed 
by  white  below  vein  3;  another  outer  bar  from  costa  at  outer  third 
to  anal  angle,  followed  by  white  from  costa  to  vein  3 ;  terminal  line 
black;  fringe  white,  interlined  with  brown.    Expanse,  16  mm. 

Type. — Female,  Cat.  No.  21318,  U.S.N.M.;  Cuemavaca,  Mexico. 
November,  1914  (K.  Muller). 

Genus  LYGROPIA  Lederer.       ^ 

LTGROPIA  FALSAUS.  new  ipedM. 

Fore  wing  paJe  subhyaline  yellow;  costa  purpte  brown;  a  spot  in 
base  of  cell,  orbicular  and  reniform,  fused  to  costa,  each  with  a 
yellow  center;  outer  margin  broadly  purple-brown  at  apex,  narrow- 
ing below,  widening  again  abruptly  at  vein  2  to  inner  margin^  a 
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faint  outer  line,  straight  from  costa  to  vein  5,  bent  out  and  lost, 
faintly  reappearing  at  outer  third  between  vein  2  and  inner  margin* 
Hind  wing  with  narrow  purple  brown  border,  a  little  widened  at 
apex;  a  round  black  discal  dot.    Expanse,  19  mm. 

Typ^.— Female,   Cat  No.  21819,  U.S.N.M.;   Ra^son,  San  Luis 
Potosi,  Mexico,  August,  1911  (R.  MiiUer). 

Subfamily  Nymphuunae. 

Genoa  STENIA  Gnen^. 

STENIA  UONONALI8»  m» 


Pale  straw  color,  fore  wing  darker  at  tip;  costa  brown-powdered 
to  two-thiids;  a  dot  on  median  vein  at  bast  and  on  internal  margin 
farther  out;  orbicular  a  ringlet  fused  to  costa;  a  dot  below  on  sub- 
median  fold;  reniform  of  two  opposed  cusps,  touching  costal  stripe; 
a  waved  line  from  it  to  inner  margin ;  a  black  dot  on  costa  at  four- 
fifths,  from  which  a  straight  brown  line  runs  to  anal  angle,  dislocated 
inward  a  little  between  subcostal  and  vein  4,  angled  on  submedian 
fold;  crenulate  terminal  line  and  fringe  dark  brown.  Hind  wing 
with  a  nearly  straight  line  from  discal  dot  to  tomus ;  outer  line  from 
costa  at  three-fourths  to  discal  fold,  angled  outward,  thence  to  sub- 
median  fold,  again  angled  outward  and  becoming  terminal;  fringe 
as  on  fore  wing  but  mixed  with  pale.    Expanse,  17  mm. 

Typij.— Female,  Cat.  No.  21820,  TJ.S.N.M.;  Chiapas,  Mexico,  May. 
1915(B.Miiller). 

Subfamily  Scopariinae. 
GeniM  SCX>PARIA  Haworth. 

8C0PARIA  STERBOSTIGMA,  new  ipectet. 

Fore  wing  gray,  irrorate  with  blackish ;  a  dark  mark  at  base;  inner 
line  whitish,  angled  on  median  vein  and  vein  1,  followed  by  a  broad 
blackish  shade,  sharply  limited;  discal  spot  round,  black;  costa  nar- 
rowly dark,  expanding  beyond  outer  line;  this  whitish,  narrowly 
black-lined  within,  crenulate  and  excurved  over  discal  nervules;  a 
dark  shade  from  tomus;  a  whitish  space  subterminally,  no  distinct 
line;  terminal  line  broken.  Hind  wing  sordid  whitish,  darker  on  the 
edge.    Expanse,  12  mm. 

Type. — ^Female,  Cat.  No.  21844,  U.S.N.M.;  Jalapa,  Mexico  (Schaus 
collection).  A  worn  female,  apparently  the  same,  Orizaba,  Mexico, 
July,  1918  (R.  Muller). 

SCOPARIA  ANADONTA.  b«w  ipmIm. 

Oray,  a  little  yellowish;  fore  wing  irrorate  with  black;  inner  line 
bent  on  snbooetal  vein,  a  broad  blackish  shade,  pale  within:  discal 

3343— 19— Proc.N.M.vol.64 ^25 


Digitized  by 


Google 


370  PHOCEED1NG8  OF  THE  NATIONAL  MU8EUM.  vol. 64. 

mark  strongly  constricted  on  outer  side,  reddish-filled,  B-shaped^ 
imperfectly  dosed  below,  joining  costa  by  a  shade;  outer  line  whitish, 
distinct,  black-edged  within,  incised  subapically,  oblique  and  nearly 
straight  below;  terminal  space  blackish-shaped,  leaving  a  lighter 
subterminal  shade,  curving  in  a  little  centrally;  a  row  of  black 
spots  in  the  fringe.  Hind  wing  uniform  soiled  whitish.  Expanse, 
28  mm. 

Type.—UsilQj  Cat.  No.  21845,  U.S.N.M.;  Real  del  Monte,  Hidalgo, 
Mexico  (Van  Ostrand,  gift  of  W.  D.  Kearfott). 

SCOPARIA  ANAGANTI8.  n«w  species. 

Yellowish  gray,  pale;  fore  wing  with  a  black  dot  on  costa  and  one 
on  submedian  fold  farther  out;  inner  line  represented  by  a  black 
patch  on  costa,  claviform-dash  and  mark  on  inner  margin,  joined  by 
dull  luteous;  discal  mark  quadrate,  with  round  luteous  center,  a 
projection  at  outer  lower  comer;  a  mark  on  costa  above;  outer  line 
whitish,  excurved  mesially,  marked  by  a  double  black  spot  on  costa; 
a  diffuse  black  shade  subcostally  and  at  tornus;  a  marginal  pow- 
dery black  line,  thickened  in  the  middle.  Hind  wing  soiled  whitish. 
Expanse,  18  mm. 

Type. — Female,  Cat.  No.  21846,  U.S.N.M.;  Zacualpan,  Mexico, 
March,  1915  (B.  MiiUer). 

SOOPAIOA  CTCLOPHORA.  imw  ipedHk 

Fore  wing  purplish  gray,  irroate  with  black;  discal  mark  a  large 
black  ring  in  a  red-brown  cloud,  which  reaches  the  outer  line;  a 
little  red-brown  in  the  basal  space;  a  black  mark  at  base  subcostally; 
inner  line  narrow,  black,  oblique,  angled  on  median  vein  slightly, 
edged  within  by  pale;  beyond,  a  broad  black  shade,  ending  in  a 
clavifoijn  enlargement;  outer  line  whitish,  excurved  on  mesial  third 
and  edged  by  black  dots  within;  a  black  shade  at  apex,  tornus  and 
center  of  outer  margin,  relieving  a  bent  subterminal  whitish  shade. 
Hind  wing  translucent  soiled  whitish,  darker  on  the  edge.  Ex- 
panse, 17  mm. 

7Vptf.— Female,  No.  21847,  U.S.N.M.;  Zacualpan,  Mexico,  May, 
1918  (R.  Miiller). 

SCOPARIA  FLEXU08A,  new  spedes. 

Size  and  color  bls  in  S.  sabura  Druce.  Median  area  lighter  gray, 
less  suffused  with  brown;  claviform  round,  not  a  dash;  dark  costal 
mark  after  inner  line  small,  and  sending  a  line  along  median  vein  to 
reniform,  which  is  well  defined;  outer  line  more  strongly  excurved, 
the  veins  preceding  it  not  dark  lined ;  lower  arm  of  subterminal  line 
absent,  the  whole  anal  area  black.    Expanse,  24  mm. 

Type.— Femile,  No.  21848,  U.S.N.M.;  Chiapas,  Mexico,  May,  1915 
(R.  Miiller). 
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Subfamily  Schdenobiikae. 
Goius  DISMIDILA  Dyar. 

DIsiflDILA  TOCI8TA,  b«w  9mIm. 

Close  to  Z>.  atoca  Dyar,  of  the  same  size  and  color.  Fore  wing  with 
no  white  on  costa;  reniform  with  the  following  orange  lunule  and 
two  white  spots  distinct,  without  succeeding  dark  shade;  inner  line 
black  and  thickened  in  the  middle.  Beneath,  gray,  the  marks  in- 
definitely repeated,  without  trace  of  the  peculiar  whitening  of  D, 
atoca. 

Type.— Female,  Cat  No.  21350,  U.S.N.M.;  Santa  Rosa,  Vera  Cruz, 
Mexico,  August,  1906  (W.  Schaus). 

The  type  of  Z>.  atoca  is  a  male  and  this  may  be  a  case  of  sexual 
dimorphism. 

Subfamily  Epipaschiinab. 
ANARNATULA^new  genua. 

Palpi  upturned;  hind  wing  with  vein  7  anastomosing  with  vein 
8;  veins  4-6  stalked;  fore  wing  with  vein  6  from  the  cell,  10  from 
the  cell,  4  and  5  separate;  palpi  with  the  second  joint  very  long,  in 
the  male  containing  a  long  pencil  of  pale  hairs. 

Type  of  ths  genus. — Anamatula  hyporhoda,  new  species. 


ANASNATULA  HTPORHODA.  ww 

Fore  wing  brown;  a  broad  white  ray  along  median  vein  to  outer 
line,  spreading  and  cutting  off  little  brown  specks  between  the  veins; 
two  indentations  above  by  the  obsolete  stigmata,  which  are  marked 
by  brown  on  the  veins;  outer  line  white,  angled  at  vein  5,  straight; 
a  broken  black  terminal  line.  Hind  wing  orange  red,  apex  and  termi- 
nal line  gray ;  fringe  white.    Expanse,  13  mm. 

Type.— Male,  Cat  No.  21351,  U.S.N.M.,  Chiapas,  Tabasco,  Mexico, 
May,  1915  (R.  MuHer). 

Greatly  resembles  Druce's  figure,  of  Pycnvlia  sylea  Druce,*  but 
too  small  (sylea,  16  mm.).  Both  are  males  and  the  present  species 
does  not  seem  to  vary  in  size.  I  have  three  females  from  French 
Guiana  expanding  about  the  same  as  the  male  (14  mm.). 

Amatula  8ubflavida,  which  I  described  from  Panama,  is  still  larger 
(18  mm.).    The  three  forms. will  be  congeneric. 

TAPINOLOPHA,  new  genus. 

Palpi  porrect,  thickened  in  the  middle,  down-curved  at  tip,  short; 
fore. wing  with  veins  3  and  4  separate,  6  from  the  cell  well  below 
apex,  7-9  stalked,  10  and  11  on  the  cell ;  hind  wing  with  veins  2,  3, 
and  4  well  apart,  5  absent,  7  anastomosing  with  8. 

Type  of  the  genus. — Tapinolopha  variegata,  new  species. 

»  Blok  Cent.-A]D..  Lep.  Het..  pi.  101.  lU.  24,  r^  i 
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TAPINOLOPHA  VARIEGATA,  n«w 

Fore  wing  elongate,  narrow ;  carneous  gray,  sparsely  black  irrorate, 
dark  gray  over  the  cell  to  outer  line ;  costa  broadly  blackish  to  middle; 
a  black  tuft  in  end  of  cell  from  which  a  narrow  line  crosses  the  wing, 
arcuate  between  discal  and  submedian  folds;  within  this  a  broad, 
black  band  from  discal  fold  to  inner  margin,  incised  in  the  middle; 
discul  mark  a  black  lunule  in  a  small  pale  space;  outer  line  blackish, 
diffused,  broadly  sinuate;  subterminal  line  a  row  of  dots  bet^^een  the 
veins,  which  are  black  lined,  nearly  parallel  to  outer  margin;  a 
terminal  black  line;  fringe  dark.  Hind  wing  soiled  whitish,  with 
rounded  dot  on  upper  part  of  cross-vein ;  a  terminal  dark  line.  Ex- 
panse, 20  mm. 

Type.—Mnle^  Cat.  No.  21352,  U.S.N.M.;  Zacualpan,  Mexico,  May, 
1915  (R.  Mailer). 

Subfamily  Phycitinae. 

Genus  MOODNA  Hulst. 

MOODNA  INANUIELLA,  new  ipMieii. 

Dark  reddish  gray,  the  lines  faint;  inner  line  at  middle  of  wing, 
blackish,  rather  broad,  angled  in  the  cell;  discal  dots  conjoined;  outer 
line  blackish,  dentate  subcostally,  a  little  extruded  at  veins  4-5,  then 
oblique  and  obscurely  dentate;  a  terminal  broken  black  line.  Hind 
wing  translucent  fuscous,  whitish  at  base  in  the  male.  Expanse,  male, 
18  mm, ;  female,  20  mm. 

Coti/pe^.—Mole  and  female.  Cat.  No.  21353,  U.S.N.M. ;  male,  Zacu- 
alpan, Mexico,  May,  1915  (R.  Miiller) ;  female,  Orizaba,  Mexico 
(Schaus  collection),  labeled:  ^^Manhatta  hisinueUa  Hampson,  type 
9 ,"  but  I  find  it  wrongly  associated  with  the  male  of  Moodna  bisi- 
nudia  Hampson,*  which  I  consider  the  true  type.  It  also  resembles 
M.  lugubrella  Ragonot.  but  the  inner  line  is  only  a  black  shade,  nar- 
row and  angled. 

^  Romanoff,  Mem.  ear.  lea  L4p.,  toI.  8,  1901,  p.  268. 
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NOTES  ON  MIMETITE,  THAUMASITE,  AND  WAVELLITE. 


By  Edoab  T.  Wherry, 
Of  the  Bureau  of  Chemistryy  United  States  Department  of  Agriculture,^ 


The  following  brief  papers  are  the  results  of  studies  made  in  the 
mineral  collections  of  the  United  States  National  Museum. 

MIMETITE  FROM  UTAH. 

A  specimen  labeled  '*  Penfieldite,  Tintic  District,  Utah,"  in  a 
United  States  Geological  Survey  collection,  transmitted  to  the 
museum  in  1902  (No.  86018),  was  examined  by  Mr.  E.  S.  Larsen 
in  the  course  of  his  optical  study  of  all  available  minerals  and 
found  to  be  quite  distinct  from  penfieldite  in  its  optical  properties.* 
It  has  therefore  been  further  investigated,  and  proves  to  be  mimetite 
in  a  rather  unusual  form — ^transparent,  colorless,  acicular  crystals. 
Crystals  from  what  is  evidently  the  same  occurrence  have  been 
described  and  figured  by  Farrington  and  Tillotson,'  but  very  few 
forms  were  observed  upon  them.  The  crystals  on  the  United  States 
National  Museum  specimen  being  rich  in  forms,  this  account  of  them 
has  seemed  desirable. 

The  specimen  is  a  5  by  5  by  8  cm.  mass  of  siliceous  rock,  containing 
numerous  small  cavities  lined  with  drusy  quartz,  and  on  one  face 
several  imbedded  galena  crystals  in  an  advanced  state  of  alteration. 
The  mimetite  crystals  occur  in  the  cavities,  being  especially  abundant 
on  the  galena-bearing  side,  and  are  subsequent  to  both  galena  and 
quartz. 

The  thinner  crystals  are  colorless  and  transparent,  with  an  adaman- 
tine luster;  thicker  ones  have  a  faint  yellowish  hue  and  are  more 
resinous.  The  mean  index  of  refraction  of  one  of  the  needles, 
measured  on  the  goniometer  by  allowing  sodium  light  to  be  refracted 
through  faces  lying  30°  apart,  proved  to  be  2.14it0.02.  Mr.  Larsen 
found  by  the  immersion  method  in  selenium-sulfur  mixtures  (d= 
2.14,  e=2.13,  both  ±0.02,  agreeing  essentially  with  the  results  given 
in  the  literature  for  mimetite. 

^Thls  paper  was  prepared  wbUe  the  writer  held  the  position  of  Assistant  Curator  of 
the  Division  of  Mineralogy  and  Petrology  In  the  United  States  National  Museum. 
'American  Mineralogist,  toI.  2,  1917,  p.  20. 
'  Field  Columb.  Mus.  Publ.  129,  Geol.  Ser.,  vol.  3.  No.  7,  1908,  p.  160,  pi.  50. 
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Two  habits  are  represented  among  the  crystals.  The  most  abun- 
dant habit,  shown  in  idealized  diagram  in  figare  2,  is  acicular,  the 
crystals  averaging  0.1  mm.  in  diameter  and  5  mm.  in  length.  Two 
prisms  are  well  developed,  the  second-order  one  being  usually  domi- 
nant, both  showing  slight  curvature  and  vertical  striation.  These 
needles  are  mostly  terminated  simply  by  a  basal  plane,  but  oc<»- 
sionally  pyramid  faces  are  present.  The  other  habit,  represented  by 
a  very  few  crystals,  is  similar  to  that  figured  by  Dana  for  the  min- 
eral, a  single  stout  prism  terminated  by  pyramids  of  the  same  order, 
the  prism  being  horizontally  striated  like  quartz,  as  shown  in  figure  1. 
It  might  be  supposed  that  two  different  minerals  are  represented,  tot 
the  angles  of  both  types  proved  to  be  identical.* 

As  the  average  of  a  number  of  good  measurements  the  p  angle 
of  the  principal  pyramid  was  found  to  be  40°  02',  the  value  adopted 
by  Professor  Goldschmidt  in  his  "  Winfceltabellen " ;  the  figure  of 
Haidinger  (39'^- 50'),  cited  by  Dana,  being  undoubtedly  in  error. 
This  makes  the  axial  ratio  (?=:0.7275  in  the  orientation  usually 
adopted  for  hexagonal  minerals  in  this  country  (G,),  equival^it  to 
c=1.260  in  Professor  Goldschmidt's  (G^)  positl<m.  The  angles  of 
the  other  forms  shown  in  the  figures  correspond  to  this  ratio.  Not 
only  are  all  of  the  forms  heretofore  reported  on  this  mineral  present, 
but  two  new  forms,  which  are  named  a  (symbol  3032)  and  z  (30Sl) 
are  also  developed,  the  first  on  a  crystal  of  the  acicular  habit,  the 
other  on  a  prismatic  one: 

Pa  calculated,  51"*  34',  observed  bV  20' ±20'. 
p,  calculated,  fiS"*  46',  observed  69''  00' ±20'. 

It  was  thought  best  to  confirm  the  optical  and  crystallographic 
identification  of  the  mineral  as  mimetite  by  chemical  tests.  Removal 
of  sufficient  material  for  a  complete  and  accurate  analysis  would 
have  destroyed  the  specimen,  but  0.0060  gram  of  acicular  crystals 
were  picked  out  of  inconspicuous  cavities  and  analyzed  as  fully  as 
possible.  The  mineral  is  readily  soluble  in  cold  dilute  nitric  acid, 
and  from  such  a  solution  the  chlorine  was  precipitated  by  silver 
nitrate,  and  after  removal  of  excess  silver  and  evaporation  the  lead 
was  precipitated  by  hydrochloric  acid  and  alcohol,  the  precipitates 
being  collected  and  weighed  on  a  small  Gooch  crucible.  Part  of 
the  arsenic  was  volatilized  by  the  evapoitition,  but  hydrogen  sulfide 
precipitated  the  remainder,  and  after  removal  of  the  excess  of  the 
reagent  and  evaporation  with  nitric  acid  anmionium  molybdate 
failed  to  yield  a  precipitate,  showing  the  absence  of  pho^horus. 

^The  United  States  National  Mnseiim  equipment  not  including  a  Goldschmidt  two- 
circle  goniometer,  all  measurements  of  crystal  angles  described  in  this  paper  tiaye  been 
made  on  tbe  one  in  the  C^eopbysical  Laboratory  of  the  Carnegie  Institution,  and  thanks 
are  herewith  extended  to  Messrs.  Wright  and  Merwln,  of  that  laboratory,  ^r  their  kind- 
ness in  pladnpT  this  Instrument  at  the  writer's  disposal. 
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The  results  obtauied  were:  Lead  oadde  73.3)  chlorine  2.5,  arsenic 
pentoxide  by  difference  24.7  per  oent^  agreeing  closely  with  the  the^ 
for  mimetite. 

This  constitutes  a  good  example  of  the  value  of  opttici^  study  of 
rare  or  unsual  minerals.  Had  Mr.  Larsen  not  examined  this  speci- 
men and  discovered  that  its  optical  properties  differed  frcxn  those  of 
penfieldite,  it  would  in  all  probability  have  continued  indefinitely  to 
be  treasured  as  a  specimen  of  .that  rare  mineral,  which  it  certainly 
resembles  in  superficial  aspect  more  than  it  does  mimetite. 

THAUMASITE. 

CBrSTAI^LOCHIAPHIC  MBA8t7BEMl!Z7TS  OF  TRAUlfASFTE. 

The  first  thaumasite  discovered,  from  several  localities  in  Sweden, 
was  massive,  but  proved  to  be  optically  uniaxial,  showing  it  to  belong 
either  to  the  tetragonal  or  hexagonal  crystal  system,  and  it  is  so 
classed  by  Dana.* 

The  material  subsequently  found  at  West  Paterson,  New  Jersey, 
was  described  by  Penfield  and  Pratt  as  forming  a  loose  aggregate  of 
hexagonal  prismatic  crystals.'  A  terminated  crystal  has  been  re- 
cently measured  by  Dr.  W.  T.  Schaller;*  it  shows  the  base,  0001,  a 
pyramid  p,  taken  as  the  unit,  ICfTl,  and  a  prism,' m,  of  the  same  order 
as  the  pyramid,  the  symbol  of  which  is  accordingly  lOTl.  The  angle 
p  between  the  pyramid  and  the  base  averaged  51**  30',  whence  Doctor 
Schaller  calculated  the  axial  ratio  of  the  mineral  to  be  <?=1.09. , 

Early  in  1916  Mr.  James  G.  Manchester,  president  of  the  New 
York  Mineralogical  Club,  sent  the  United  States  National  Musemn 
a  number  of  minerals  from  New  York  and  New  Jersey  in  exchange, 
and  among  the  lot  was  25  grams  of  crystallized  thaumasite,  repre- 
senting about  50,000  tiny  crystals,  mostly  less  than  1  mm.  in  length. 

The  vast  majority  of  the  crystals,  though  doubly  terminated,  show 
but  two  forms,  the  first  order  prism  and  the  base,  but  three  hours' 
search  under  a  binocular  microscope  disclosed  five  crystals  showing 
several  distinct  pyramidal  faces  and  a  few  faces  of  the  second  order 
prism.  These  were  submitted  to  crystallographic  measurement,  and  a 
preliminary  announcement  of  the  results  was  made  in  August,  1917.* 

Shortly  after  the  appearance  of  this  preliminary  announcement 
there  was  received  in  this  country  from  Stockholm,  Sweden,  the  April, 
1917,  number  of  the  Greologiska  Foreningens  Forhandlingar,  in  which 
Dr.  Gust.  Flink  announced  the  discovery  of  measurable  crystals  of 

^  System  of  maenOogy,  ed.  6,  1892,  p.  698. 

'On  the  occurrence  of  thaumasite  at  West  Paterson,  N.  J.  Amer.  Jour.  Scl.,  ser.  4, 
▼01.  1,  1896,  p.  229. 

'The  eijBtallography  of  thaumasite ;  in  Mineralogical  notes.  Series  8 ;  BoU.  U.  S.  QeoL 
Surv.  610,  1916.  p.  130. 

^Amer.  Mineralogist,  toI.  2,  1917.  p.  89. 
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thaumasite  at  Longbanshyttan.^  A  supplementary  note  calling  atten- 
tion to  tliis  was  then  published  in  the  American  Mineralogist' 

The  crystals  described  by  Doctor  Flink  are  remarkably  like  those 
from  West  Paterson;  they  agree  in  size,  habit,  frequency  of  double 
termination  by  base,  rarity  of  pyramid  faces,  dullness  of  base,  etchings 
oa  prism  faces,  etc  He  found  two  crystals  with  measurable  pyramid 
faces,  on  (me  of  which  two  angles,  from  pyramid  to  prism,  proved  to 
be  42**  24'  and  42®  26' ;  the  corresponding  angle  with  the  base  (p) 
is  47°  35',  whence  the  axial  ratio  c=0.9479.  No  other  forms  were 
observed. 

Some  uncertainty  would  naturally  be  attached  to  a  ratio  based 
on  two  measurements  on  a  single  H^ystal  which  was  admittedly  rather 
poorly  developed.  When  compared  with  the  results  obtained  by  the 
writer  on  the  New  Jersey  crystals,  which  are  given  in  full  below,  it 
will  be  seen  that  the  difference  between  the  two  sets  of  measurements 
is  but  30',  and  the  corresponding  difference  in  axial  ratio  0.017 ;  but 
since  the  writer's  value  is  based  on  26  measurements,  on  four  forms, 
on  five  different  crystals,  it  is  believed  to  be  nearer  the  true  axial 
ratio  for  the  species. 

The  crystals  measured  are  from  0.5  to  1.5  mm.  long  and  0.3  to  0.7 
mm.  in  diameter.  The  basal  planes  are  dull,  and  yield  only  faint 
reflections;  the  pyramid  faces  are  none  too  brilliant,  and  are  mostly 
somewhat  curved,  so  that  they  distort  the  image  of  the  signal  a  little; 
the  prism  faces  are  the  best  of  all,  yielding  brilliant  images,  although 
the  existence  of  intergrowth  with  subparallel  crystals  makes  itself 
evident  in  frequent  multiplicity  of  images.  None  of  the  termina- 
tions is  perfect,  only  from  one  to  four  of  the  possible  six  pyramid 
faces  being  developed;  nor  were  any  of  the  crystals  found  to  be 
doubly  terminated  with  pyramids;  in  every  case  the  opposite  end  to 
that  showing  pyramid  faces  is  terminated  by  the  base  alone.  This 
suggests  that  the  mineral  is  hemimorphic,  but  this  could  not  be  con- 
firmed by  etch-figures,  since  etching  with  dilute  acids  and  with  water 
containing  carbon  dioxid  yielded  nothing  but  narrow  grooves  with- 
out definite  crystallographic  features.  The  rather  poor  quality  of 
the  faces  renders  the  measurements  somewhat  unsatisfactory,  but 
the  axial  ratio  of  the  mineral  can  certainly  be  regarded  as  estab- 
lished and  the  presence  of  several  new  forms  proved. 

One  pyramid  appears  on  all  five  crystals,  yielding  fairly  good  reflec- 
tions in  several  instances,  and  its  p  was  foimd  to  average  47®  5'dbl6'. 
This  is  evidently  the  same  form  observed  by  Doctor  Schaller,  the 
discrepancy  in  angles  being  due  to  the  fact  that  he  was  unable  to 
obtain  definite  signals  with  his  crystal,  and  so  was  obliged  to  locate 
the  pyramid  by  maximum  illumination,  a  method  incapable  of  yield- 


1  Geol.  P6r.  POrh.,  toI.  89,  1917.  W>.  447-452. 
a  Vol.  2.  1917,  p.  126. 
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ing  accurate  results.    This  pyramid  is  taken  as  the  unit  101,  and 
yields  the  axial  ratio  for  thaumasite : 

(7=0.981±0.008.* 

4 

Three  other  pyramids  and  the  second  order  prism  were  also  ob- 
served, making  the  total  number  of  forms  now  known  on  the  mineral 
7.  The  results  of  the  measurements  of  the  angles  of  these  forms, 
contrasted  with  the  theoretical  values,  are  given  below,  and  an 
idealized  combination  of  all  the  forms  in  figure  3.  The  zone  of 
pyramids  represents  Professor  Goldschmidt's  harmonic  series  N,, 
three  members  being  absent: 
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The  combination  of  forms  on  the  separate'  crystals  are : 

Orptal  Mo.  Foniis. 

1 c,  a,  m,  e,  p 

2 c,  m,  p,  q 

3 c,  m,p,  q 

^ c,  m,  p,  q 

5 c,  a,  m,  f,p,  q 

Bfajority c,  m 

Measured  and  calculated  angles  of  thaumasite. 
[N«w  foims  marked  *.] 
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THE    CHEMICAL    GONSTTTUTION    OF    THAUMASITE. 

Thaumasite  is  one  of  the  few  minerals  containing  three  different 
Acid  radicals,  carbonate  (COs),  silicate  (SiOg),  and  sulfate  (SO4), 
Bs  essential  constituents;  is  it  to  be  classed  as  a  carbonate,  a  silicate, 

^Ailal  rattoB  are  often  calculated  to  tbe  fourth,  fifth,  or  sixth  decimal  place,  but  when 
tbere  is  a  variation  of  8  units  In  the  third  place  such  extensions  are  without  slinilflcance 
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or  a  sulfate!  Dana^  placed  it  in  a  ^^condnding  diviaon''  of  sili- 
cates.  Penfield  and  Pratt'  not  cmlj  aocepted  its  interpretation  as 
a  silicate,  but  even  wrote  the  following  constitutional  formula  with 
silicon  as  linking  element : 

HO-Oa— (X        .0-0— O-Oa-OH 
Si 
ho/  \o— S^O— Ca— oh 


A> 


Now  that  it  has  been  discovered  that  sulfates  played  an  im- 
portant role  in  the  zeplite  deposits  of-  the  Watchung  Mountain 
region,  which  jrield  far  more  thaumasite  than  all  other  localities  put 
together,  the  view  suggests  itself  that  this  mineral  ia  a  sulfate,  a 
derivative  of  anhydrite,  as  expressed  in  the  structural  formult 
below: 

O 

^O.     ^O— Ca— O— K--OH 
Ca  S 

\o/(|\o— Ca^-O— C —OH 

This  formula  agrees  with  the  following  facts: 

1.  Thaumasite  is  derived,  in  the  Watchung  Mountain  region,  by 
the  action  on  anhydrite  (CaSO^),  (or  on  the  calcium  sulfate  por- 
tion of  glauberite  (CaSO^-f-^&aSO^)),  of  solutions  capable  of  de- 
positing calcium  carbonate  (calcite)  and  silicates  (zeolites). 

2.  It  contains  16  molecules  of  water,  but,  as  has  been  shown  by  Dr. 
H.  E.  Merwin,'  14  of  these  go  off  as  the  temperature  is  inoi^ased 
without  a  break  in  the  dehydration  curve,  and  must  be  regarded  as 
^^  water  of  crystallization ; "  the  last  one  is  driven  off  only  at  red  heat 
The  formula  given  shows  that  two  hydroxyl  (OH)  groups  are  pres- 
ent, joined  to  different  elements,  which  accounts  for  the  high  tem- 
perature needed  to  cause  them  to  unite  and  liberate  water  (H^O). 

It  is,  of  course,  not  to  be  inferred  that  in  the  crystalline  mineral 
the  atoms  are  actually  arranged  in  the  manner  indicated,  for  from 
recent  work  in  crystallography,  especially  the  application  of  X-rays 
to  the  study  of  crystal  structure,  it  is  known  that  the  atomic  arrange- 
ment in  crystals  is  based  on  geometrical  rather  than  chemical  rela- 
tionships.   Such  a  structural  formula  means,  therefore,  merely  that 

^  System  of  Mineralogy,  ed.  6,  1892,  p.  698. 
*  Amer.  JooriL  ScL,  ser.  4,  voL  1, 1896,  p.  229. 
*Jourii.  Wasb.  Acad.  Sci.,  vol.  4,  1914,  p.  496. 
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development  of  looleoules  of  this  stmcture  in  Bolutiona  led  to  the 
crystallization  of  the  mineral  in  the  first  place* 

Thaumasite  is,  accordingly,  regarded  as  a  sulfate,  and  it  is  recom-  ' 
mended  that  it  be  described  chemically  as  ^  di-hydroxy-tricalcium 
carbono-silico-sulf  ate,  crystallizing  with  14  molecules  of  water  in  the 
hexagonal  £fystem."    It  probably  belongs  in  the  same  group  as  con- 
nellite  and  hanksito,  which  are  similar  in  crystallization. 

ORYSTALLOGRAPHIC  MBASURE5MBNTS   ON  WAVBLLFTB  FROM  HBL- 
LBRTOWN,  PENNSYLVANIA. 

In  an  abandoned  iron  mine  1  mile  southeast  of  Hellertown,  North- 
ampton County,  Pennsfylvania,  the  locality  of  the  beraunite  described 
in  an  earlier  paper  in  this  series,^  wavellite  has  long  been  known  to 
occur,  and  in  1910  the  writer  found  two  specimens  containing  meas- 
urable cry^^,  which  are  rarely  met  with  in  this  mineraL 

The  wavellite  is  in  acicular  crystals  in  diverg^it  groups  in  cavities 
in  ferruginous  sandstone.  These  are  very  minute,  rarely  exceeding 
0.1  mm.  in  diameter,  but  their  faces  are  brilliant  and  yield  fairly 
good,  reflections,  although  subparallel  intergrowth  renders  the  angles 
somewhat  variable.  The  indices  of  refraction,  measured  by  the 
immersion  method,  are  a=1.625,  ^=1.585,  and  y=1*550,  alldiO.OOS; 
the  specific  gravity  is  2.826.  The  results  of  the  crystallographic  meas- 
urements are  tabulated  below.  The  form  p,  (121),  is  best  developed, 
and  gives  reflections  which  can  be  read  accurately  to  about  5  ^ ;  but  the 
results  vary  30'  or  more  from  one  crystal  to  another,  so  that  the  axial 
ratio  can  not  be  determined  beyond  the  third  decimal  place.  The 
average  angles  for  this  form  proved  to  be:  9=41**  45';  p=47*^  15', 
whence  the  ratios  are:  a:  J:^:=0.564:l:0.404.  In  all  8  certain  and 
several  doubtful  forms  are  present;  one  of  their  modes  of  combina- 
tion is  shown  in  figure  4;  other  crystals  are  like  those  figured  by 
Dana. 

The  forms  are : 

b  (010)  well  developed. 

a  (100)  traces,  in  the  midst  of  striations  of  prism  zone. 

I  (480)  traces,  in  the  midst  of  striations  of  prism  zone. 

m  (110)  well  developed. 

n  (340)  traces,  in  striatiosis. 

p  (101)  prominently  developed,  but  dull. 

8  (111)  minute,  though  fairly  bright. 

o  (121)  fairly  well  developed,  brilliant. 
All  the  material  which  could  be  spared  without  destroying  the 
specimens,  amounting  to  0.4  gram,  was  submitted  to  the  firm  of 

>  Proc.  U.  B.  Nst  llMn  Td.  4T.  1914.  p.  60f. 


Digitized  by 


Google 


380 


PROCBBDiyoa  OF  THE  NATIONAL  MUSEUM. 


TOL.  04. 


Booth,  Garrett  A  Blair,  of  Philadelphia,  for  analysis,  and  the  re- 
sults, obtained  by  Mr.  Frederick  Wynkoop,  of  that  firm,  were: 

Analy9i9  of  WaveUUe  from  Hellertowt^,  Penn9ylvat%ia, 


• 

1 

3 

3 

AltOi. 

30.0 
33.4 

0.8 
28.6 

1.1 

0.358 
0.336 
a040 
1.680 

3.01 

pIoi^.:.    ...............  ... 

2.00 

f!V!;;... :.::;.:... ..;::;!.;...:.;....; :;:;; 

)^ 

H|0 

810, 

Total  (lev  O-F  0.8) 

100.1 

1.  Results  of  analysis;  the  fluorine  figure  is  known  to  be  too  low,  but  the 
material  available  was  insufficient  for  its  accurate  determinatfon.  ^  and  3, 
ratios. 

This  agrees  exactly  with  the  Groth  formula  for  the  mineral, 
(Al(OH,F))3(P04)2+6HjO,  which'  differs  from  that  adopted' by 
Dana  in  allowing  for  the  fluorine  and  in  recognizing  the  presence  of 
an  additional  half  molecule  of  water.  Written  in  expanded  form, 
this  is  3Al,Oa.2P,05.18(H,0,  2HF). 

THE  AXIAL  RATIO  OF  WAVEUJTE« 

A  number  of  occurrences  of  wavellite  have  been  studied  crystallo- 
graphically,  but  the  axial  ratios  obtained  exhibit  slight  variation, 
as  brought  out  in  the  following  table,  in  which  the  determinations 
are  arranged  in  chronological  order: 


Date. 

Authors. 

Source. 

Axis  a. 

Azise. 

mAm"' 

1830 

Schmidt). 
Oesaro  ...  ......... 

0.5040 

0.6578 
0.5577 

o.5«n 

0.5640 

0.3751 

0.4004 
0.4057 
a  4067 
0.4040 

•      1 
63    13 

60    62 
60    61 
00    61 
60    36 

•     1 
53    86 

1807 

Belgium 

68    16 

1012 

TTiUffifnach . . , ,  -  t  -  -. , . 

Peimsylvaiiiai 

63   13 

1012 

....  do 

60   13 

1017 

E.T.  Wherry 

<jhig  flflnff's)   

Hellertown,  Pa 

S   50 

Average  (ezclu 

0.550 

0.406 

60    47 

68   25 

>  The  locality  was  stated  as  «*C|y,  York  Co.,  Pa.,"  but  Oils  Is  mere^  the  sHe  of  Oie  fietory  when 
the  wavellite  was  used  as  a  source  of  phosphorus;  the  mineral  really  came  ft-om  Mount  Holly  Bprfogs* 
Comberland  County. 

This  variation  is  undoubtedly  due  to  the  fact  that  the  majority 
of  the  crystals  measured  have  been  very  minute  and  imperfectly 
developed,  subparallel  intergrowth  in  particular  being  almost  in- 
variably present.  There  seems  no  good  reason  to  assume  that  we 
know  the  axial  ratio  of  wavellite  with  greater  certainty  than  ±0.005, 
so  the  values  should  be  stated  only  to  the  third  decimal  place;  but 
the  average  values  given  are  probably  very  close  to  those  actually 
characteristic  of  the  mineral. 
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EXPLANATION  OF  PLATE  56. 

The  fl^^res  are  somewhat  idealized  diagrams  of  the  crystals  described.    New 
orms  are  marked  with  an  asterisk  *  below. 

Fio.  1. — ^Mimetite,  Tintic  District,  Utah;  Prismatic  habit;  a  combination  of  c  (0001), 
a  (lOlO),  X  (lOll),  y  (202l),  2»  (303l),  and  x  (40il). 
2.--Mimetite,  same  locality;  acicular  habit;  e  (0001),  a  (lOlO),  6  (Il20),  h  (2lS0>, 

X  (lOll),  a*  (3032),  y  (202l),  a  (ll2l),  and  m  (2l3l). 
3. — ^Thanmasite,  West  Pateison,  New  Jersey,  shonMng  all  the  forms  observed; 
c  (0001),  a*  (1120),  m  (lOlO),  (^  (10l2),  /♦  (2023),  p  (lOll),  and  5*  (3032). 
4. — Wavellite,  Hellertown,  Pennsylvania;  a  combination  of  6  (010),  a  (100), 
Z  (430),  m  (110),  n  (340),  and  0  (121). 
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A  NEWLY  MOUNTED  SKELETON  OF  THE  ARMORED 
DINOSAUR,  STEGOSAURUS  STENOPS,  IN  THE  UNITED 
STATES  NATIONAL  MUSEUM. 


By  Charles  W.  Gilmore, 
Associate  Curator  of  PaleotUoloffV,  VnUe4  States  National  Museum. 


INTRODUCTION. 

The  Stegosaurs  were  by  reason  of  their  large  size,  and  ornate 
dermal  structure  the  more  striking  and  characteristic  of  the  large 
reptilia  that  inhabited  the  northern  hemisphere  in  Morrison  time.  It 
should  be  said,  however^  that  the  family  Stegosauridae  is  not  con- 
fined exclusively  to  North  America,  for  specimens  have  been  found 
in  England,  France,  and  German  East  Africa  that  are  but  little 
unlike  the  American  representatives.  At  this  time  the  origin  of  the 
family  is  not  known,  though  it  is  now  generally  believed  that  the 
Stegosaurs  had  a  bipedal  ancestry,  and  that  increasing  bulk  and 
development  of  the  dermal  armor  caused  them  to  lose  celerity  of 
movement,  thus  becoming  sluggish,  slow-moving  quadrupedal  crea- 
tures of  low  mentality. 

By  the  measurement  of  the  brain  cavity  in  the  skull  of  Stego- 
saurus  it  is  found  that  the  brain  displaces  but  56  cubic  centimeters 
of  water  and  has  an  estimated  wei^t  of  about  2^  ounces.  This  smaU 
organ  directs  the  movements  of  a  creature  estimated  to  weigh  several 
tons,  while  the  average  normal  human  brain  has  a  capacity  of  900 
cubic  centimeters  in  a  creature  weighing  from  130  to  150  pounds. 

The  most  remarkable  feature  of  the  nervous  system  of  this  great 
brute,  however,  is  the  enormous  enlargement  of  the  spinal  cord  in 
the  sacral  region,  which  has  a  mass  of  more  than  20  times  that  of  the 
puny  brain.  At  best  the  mtelligence  of  this  animal  was  of  the  lowest 
order,  hardly  more  than  sufficient  to  direct  the  mere  mechanical  func- 
tions of  life. 

While  the  horned-dinosaurs,  with  skulls  from  7  to  9  feet  long,  were 
the  largest  headed  land  vertebrates  the  world  has  ever  known,  the 
Stegosaurs  are  the  smallest-headed  when  the  great  bulk  of  the  body 
is  taken  into  consideration.  The  jaws  are  provided  with  a  dentition, 
made  up  of  teeth  so  small  and  weak  as  to  be  always  a  source  of  won- 
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der  and  conjecture  as  to  the  real  character  of  their  feeding  habi 
They  would  at  least  appear  to  indicate  that  their  food  consisted 
the  most  succulent  of  terrestrial  plants.  The  structure  of  the  larj 
broad  feet  suggests  they  were  land-haunting,  doubtless  of  lo 
swampy  regions  rather  than  the  upland,  and  such  an  environmc 
would  be  the  more  natural  place  to  find  the  soft  plant  life  necessa 
for  their  sustenance.  In  addition  to  the  small  head,  the  great  d 
ference  in  the  proportions  of  the  fore  and  hind  legs,  the  one  m 
striking  external  feature  of  Stegosaurus^  is  the  unusual  developmi 
of  the  skin  armor,  consisting  as  it  does  of  two  parallel  rows  of  en 
alternating  bony  plates  that  extend  f  rcmi  back  of  the  skull  on  eitl 
side  of  the  midline  of  the  back  nearly  to  the  end  of  the  tail ;  the  t 
being  armed  near  the  tip  with  two  pairs  of  large  bony  spikes 
spines.  There  is  also  a  considerable  number  of  small  rounded  bo 
ossicles  that  in  life  were  held  in  the  skin  and  probably  formed 
mail-like  protection  to  the  head  and  neck.  The  primary  purpose 
this  armor  must  have  been  for  defense,  probably  protective  to  < 
extent  of  giving  the  animal  a  most  formidable  appearance  rati 
than  actually  useful  as  an  offensive  instrument. 

While  the  fossil  remains  of  these  animals  are  not  uncommon 
our  museums,  they  consist  for  the  most  part  of  the  scattered  and  d 
articulated  bones  of  the  skeleton.  Only  rarely  have  fairly  compl( 
skeletons  been  found  and  hitherto  there  has  existed  in  our  museui 
but  one  mounted  skeleton,  that  of  the  Yale  University  Museum 
New  Haven,  Connecticut,  although  now  dismantled  due  to  the  tet 
ing  down  of  the  old  museum  building  preparatory  to  the  erection 
a  new  and  more  spacious  institution. 

THE  MOUNTED  SKELETON  OF  STEGOSAURUS  STBNOPS. 

Thus  the  recent  addition  to  the  exhibition  collection  of  the  secti 

of  Vertebrate  Paleontology  in  the  United  States  National  Museum 

I  ^1  a  mounted  skeleton  of  Stegosaiurm  stenops  makes  it  the  only  skelet 

of  Stegosawrus  now  on  exhibition.    Photographs  as  it  appears  in  t 

exhibition  hall  are  reproduced  in  plates  57-61. 

The  present  specimen  is  a  composite  skeleton — that  is,  made  i 
of  the  bones  of  more  than  one  individual — but  by  following  the  ty 
of  the  species  (No.  4934,  U.S.N.M.)  the  most  perfect  single  skelet( 
known,  as  a  guide,  it  is  believed  the  mounted  specimen  gives  a  ve 
accurate  conception  of  the  skeletal  structure  of  this  animal.  It 
based  primarily  on  a  specimen  (No.  6531,  U-S.N.M.)  consisting 
tlie  nearly  complete  articulated  tail,  sacrum,  the  greater  number  < 
the  dorsal  vertebrae,  pelvis,  numerous  ribs,  and  dermal  plates.  Tl 
other  bones  introduced  are  from  individuals  found  in  the  same  d 
posit  of  fossils,  known  to  the  collectors  as  "Quarry  IS,**  locate 
nbnut  8  miles  east  of  the  famous  Como  Bluff  in  Albanv  Count; 
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Wyoming.  None  of  the  bones  used  in  the  mount  were  found  more 
than  90  feet  distant  in  the  quarry  from  No.  6531,  which  forms  the 
basis  of  the  mount.  It  is  quite  possible  that  some  of  these  bones 
may  have  originally  belonged  to  that  skeleton.  A  considerable  num- 
ber of  elements  for  which  bones  of  the  proper  size  and  proportions 
were  not  available  have  been  restored.  As  is  customary  the  restored 
portions  were  given  a  color  sufficiently  distinctive  to  make  them  easily 
recognized  from  the  originals. 

The  skeleton  as  mounted  measures  14  feet  9  inches  in  length  be- 
tween perpendicular  uprights  and  7  feet  11  inches  high  from  the 
base  to  the  top  of  the  dermal  plate  above  the  hips.  The  Yale  speci- 
men is  much  larger,  being  19  feet  5  inches  long,  and  11  feet  10^  inches 
from  the  base  to  the  top  of  the  highest  plate.  The  much  smaller  size 
of  the  specimen  in  the  United  States  National  Museum  may  be 
attributed  not  only  to  its  pertaining  to  a  smaller  species  but  also  to 
the  fact  that  the  bones  composing  it  were  of  individuals  which  had 
not  reached  their  maximum  development 

The  actual  articulation  of  the  skeleton  brings  out  some  features 
in  the  proportions  of  the  animal  that  would  hardly  be  appreciated 
in  a  study  of  the  individual  bones.  The  wide  hips  (see  pi.  60), 
necessitating  a  corresponding  expansion  of  the  posterior  thoracic 
ribs,  the  flat-sided  anterior  half  of  the  body  (see  pi.  59),  the  rapidly 
drooping  tail,  the  pose  being  clearly  indicated  by  the  wedge-shaped 
centra  of  the  anterior  caudals.  In  the  latter  respect  this  mount  is 
in  striking  contrast  to  the  Yale  specimen,  which  has  the  tail  high 
above  the  ground.  It  was  particularly  gratifying  to  find  that  when 
the  dermal  plates  were  properly  spaced  above  the  backbone  that 
the  number  required  was  in  close  agreement  to  an  earlier  expressed 
opinion  ^  ^^  that  there  are  not  more  than  18  in  the  complete  series  of 
flat  plates."  In  this  specimen  19  were  required  to  complete  the  two 
rows,  and  it  would  now  appear  that,  allowing  for  some  variation 
within  the  individual,  there  could  not  have  been  less  than  18  or  more 
than  20  plates  in  the  complete  series.  The  greatest  uncertainty  yet 
exists  as  to  the  exact  number  of  cervical  vertebrae.  In  the  present 
mount  the  first  12  vertebrae  are  considered  as  belonging  to  the  neck, 
thus  leaving  15  of  the  27  presacrals  as  pertaining  to  the  thoracic 
J^gion.  While  the  type  of  S.  stenops  has  a  complete  presacral  series 
present,  unfortunately  those  at  the  junction  of  the  neck  with  the 
body  are  so  crushed  as  to  render  them  valueless  for  determining 
tWa  important  point.  The  cervical  ribs  are  also  partially  unknown 
»nd  it  is  not  at  all  certain  that  as  restored  from  scattered  elements 
Uiey  represent  the  true  shape  or  show  the  exact  transition  in  form 
from  the  first  to  the  last. 

iQUmore,  C.  W.,  Proc  U.  S.  Nat  Mas.,  vol.  40,  1016,  p.  866. 
8343— 19— Proc.N.M.vol.54 ^26 
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The  other  anatomical  details  of  the  skeleton  of  Stegoscmrus  have 
been  so  fully  covered  in  an  earlier  paper  ^  that  no  notice  of  them 
need  be  taken  here  except  to  menticxi  that  the  digital  f  ormtda  of  the 
forefeet  is  still  in  doubt.  Following  fragmentary  evidence  in  the 
form  of  several  incomplete  feet  in  the  collections,  they  were  restored, 
as  follows:  Digit  I,  two  phalanges;  digit  II,  three  phalanges;  digit 
m,  four  phalanges;  digit  IV,  three  phalanges;  and  digit  V,  two 
phalanges.  Digits  I  and  II  being  terminated  by  broad,  flat,  hoof  like 
unguals;  the  other  three  digits  terminated  by  diort  but  transversely 
expanded  elements  which  in  life  were  doubtless  inclosed  entirely 
within  the  muscular  mass  of  the  foot,  thus  giving  but  little,  if  any, 
external  indication  of  their  presence. 

The  fossil  bones  used  in  this  mount  were  largely  prepared  by 
K.  H.  Boss,  preparator  in  the  section  of  vertebrate  paleontology, 
who  also  modeled  many  of  the  missing  parts.  The  actual  mounting 
of  the  skeleton  is  the  work  of  Thcmias  J.  Home,  preparatw  in  the 
same  section,  who  is  to  be  highly  commended  for  the  skill  displayed 
in  overcoming  the  many  difficult  mechanical  problems  presented. 
The  inconspicuousness  of  the  framework  of  iron  necessary  to  sup- 
port these  fragile,  though  heavy  bones  shows  for  itself  the  highly 
skilled  character  of  the  work.  For  the  pose  of  the  skeleton  and 
whatever  anatomical  discrepancies  may  be  found  I  alone  must  be 
held  responsible. 

Many  of  the  bones  used  in  the  mount  are  described  and  figured 
in  Bulletin  89,  United  States  National  Museum,  these  being  indi- 
cated in  the  appended  list  of  bones  used  in  the  mount. 

Mea9wremeiU9  of  Mkeieton. 

Length  between  perpendiculars 14  feet  9  inches. 

Length  of  tail  between  perpendiculars —  8  feet 

Greatest  width  of  hips 8  feet  2  inches. 

Greatest  height  to  top  of  highest  plate 7  feet  11  inches. 

Greatest  width  of  shoulders 2  feet  10.5  inches. 

Height  of  shoulders 2  feet  11  inches. 

Height  of  elbow 1  foot  8  Inches. 

Height  of  hip 4  feet  10,6  inches. 

Height  of  knee 2  feet  4  inches. 

THE   STBKK)SAURUS  EXHIBIT   IN  THE  UNITED  STATES  NATIONAL 

MUSEUM. 

In  1904  a  natural  size  life  restoration  of  StegoBtmrw  Henops 
Marsh  (see  pi.  62),  formed  a  part  of  the  United  States  National 
Museum  exhibit  at  the  World's  Fair  held  in  St,  Louis  during  that 
year.  At  the  close  of  the  fair  it  was  returned  to  Washington  and 
there  made  a  part  of  the  exhibition  series  of  the  Section  of  Yerte- 

•QllmoNb  C.  W.,  BnU.  89,  U  S.  Nat  Ifiu.,  1014. 
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brate  Paleontology.  This  restoration  was  an  enlargement  to  life- 
size  of  a  small  statuette  modeled  by  Charles  R.  Knight,  the  well 
known  artist  and  animal  sculptor.  Although  according  to  our  pres- 
ent knowledge  of  the  i^eletal  anatomy  it  is  now  known  to  be  inac- 
curate in  some  respects,  taken  all  in  all  it  presents  a  most  striking 
picture  of  the  supposed  life  appearance  of  this  curious  animal. 

In  1918  the  type-specimen  of  Steffosaurus  stenops  Marsh  the  most 
perfect  skeleton  known  was  prepared  for  exhibition.  This  skeleton 
as  now  displayed  (see  pi.  61),  shows  the  precise  relative  position 
of  every  bone  as  originally  found.  Some  important  parts  are  miss- 
ing, such  as  the  distal  half  of  the  tail,  hind  feet,  and  some  minor 
bones,  yet  it  is  by  far  the  most  perfect  example  of  a  Stegosaurua 
skeleton  that  has  yet  been  discovered.  The  retention  of  the  greater 
number  of  the  dermal  plates  in  their  original  relationship  makes  the 
specimen  invaluable  as  a  guide  for  the  proper  articulation  of  these 
puzzling  elements  in  subsequently  discovered  specimens. 

Although  some  bones  are  missing  and  others  are  slightly  disar- 
ranged the  position  of  the  skeleton  (see  pi.  61)  is  that  of  an  animal 
which  died  a  natural  death,  for  such  disarrangement  as  exists  can  be 
attributed  to  the  natural  shifting  of  the  bones  rather  than  to  their 
having  been  torn  apart  by  any  of  the  contemporary  predatory  car- 
nivores. 

This  exhibit  of  Stegosaurian  specimens  is  now  made  complete  by 
the  recent  addition  of  the  mounted  skeleton  previously  described,  and 
the  arrangement  in  the  exhibition  hall  of  these  important  specimens 
as  now  displayed,  is  well  shown  in  the  reproduced  photograph 
(pi.  61).  The  three  specimens — ^i.  e.,  the  mounted  skeleton,  the  skele- 
ton in  relief,  and  the  life-sized  restoration — constitute  a  most  com- 
prehensive and  interesting  exhibit  of  this  curious  dinosaur. 

It  is  further  supplemented  by  a  small  model  (see  pi.  63)  restora- 
tion which  I  prepared  in  1915  of  8.  stenops  one-twelfth  natural  size, 
based  on  the  type  of  that  species.  In  this  model  waa  incorporated 
all  of  the  evidence  relating  to  its  external  appearance,  accumulated 
during  several  years  study  of  a  large  series  of  Stegosaurian  remains. 
It  was  particularly  gratifying  to  find,  after  mounting  the  actual 
skeleton,  that  but  slight  changes  were  suggested  as  necessary  either 
in  the  proportions  or  pose  of  the  model. 

When  compared  with  the  earlier  restoration  made  by  Elnight 
(compare  pis.  62  and  63),  certain  differences  are  to  be  observed.  The 
most  important  of  these  is  a  shortening  of  the  body,  thus  bringing 
the  fore  and  hind  limbs  closer  together;  a  reduction  in  the  number 
of  erect  skin  plates;  the  transposition  of  the  largest  plate  of  the 
series  from  above  the  hips  to  a  point  above  the  base  of  the  tail;  a 
reduction  in  the  total  length  of  the  head,  and  the  changing  of  its 
flat  upper  surface  to  a  slightly  convex  contour  which  is  more  in 
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conformity  with  the  evidence  furnished  by  several  skulls  of  thi 
animal  now  in  the  collections.  Finally,  the  digits  are  represente 
as  being  terminated  by  flattened  hoof -like  nails  rather  than  by  eloi 
gated  slightly  curved  claws  as  shown  in  plate  62. 

The  above  corrections  incorporated  in  this  latest  restoration  (p 
63)  effect  a  considerable  change  in  the  proportions  and  general  aspQ< 
of  this  reptile,  and  were  only  made  possible  by  the  discovery  ( 
better  preserved  specimens  and  the  study  of  considerably  great( 
number  of  individuals  than  were  available  at  the  time  Knight  ma( 
his  restoration  of  this  animal.  It  is  to  be  expected  that  future  di 
coveries  will  bring  about  still  further  modifications  in  our  presei 
conception  of  the  life  appearance  of  Stegoaaurus. 


lAst  of  bones  used  in  the  mounted  skeleton  of  Stegosaurus  stenops. 

U.  8.  N.  M. 


No.  SSi 


Bones  used. 


Sktdl , 

Right  dentary. 

Atlas 

*Axls.. 


•Tenth  cervical  vertebra 

•First  dorsal  vertebra 

Second  dorsal  vertebra 

•Third  dorsal  vertebra 

Fourth  dorsal  vertebra 

sixth  dorsal  vertebra 

Seventh  dorsal  vertebra 

Eighth  dorsal  vertebra 

Ninth  dorsal  vertebra 

•Eleventh  dorsal  vertebra 

Twelfth  dorsal  vertebra 

Thirteenth  dorsal  vertebra 

Sacral  vertebrae 

Fifth  caudal  vertebra 

Sixth  caudal  vertebra 

Seventh  caudal  vertebra 

Eighth  caudal  vertebra 

Ninth  caudal  vertebra 

Tenth  caudal  vertebra 

Eleventh  caudal  vertebra 

Twelfth  caudal  vertebra 

Thirteenth  caudal  vertebra 

Fourteenth  caudal  vertebra 

Fifteenth  caudal  vertebra 

Sixteenth  caudal  vertebra 

Seventeenth  caudal  vertebra 

Eighteenth  caudal  vertebra 

Nineteenth  caudal  vertebra 

Twentieth  caudal  vertebra 

Twenty-first  caudal  vertebra 

Twenty-second  caudal  vertebra.. . 

Twenty-third  caudal  vertebra 

Twenty-fourth  caudal  vertebra. . . 

Twenty-fifth  caudal  vertebra 

Twenty-sixth  caudal  vertebra 

Twenty-seventh  caudal  vertebra. 
Twenty-eighth  caudal  vertebra. . . 
Twenty-ninth  caudal  vertebra. .. . 

Thirtieth  caudal  vertebra 

Thirty-first  caudal  vertebra 

Thirty-second  caudal  vertebra 

Thirty-third  caudal  vertebra 

Thirty-fourth  caudal  vertebra. . . . 

Thirty-fifth  caudal  vertebra 

Thirty-sixth  caudal  vertebra 

Thirty-seventh  caudal  vertebra. .. 
Thirty-eighth  caudal  vertebra. . . . 

Thirty-ninth  caudal  vertebra 

Fortieth  caudal  vertebra 

Forty-first  caudal  vertebra 


Catalogue 
numbers 
n.S.N.M. 

1 
numbers. 

4035 

fl80 

4S36 

^^*\n 

4935 

4935 

180 

7348 

123 

6631 

59 

0531 

60 

6531 

61 

6531 

6531 

6531 

6531 

6531 

66 

6531 

6531 

6531 

6531 

19 

6531 

17 

6531 

27 

6531 

28 

6531 

29 

6631 

30 

6531 

31 

6531 

32 

6531 

33 

6531 

34 

6531 

35 

6531 

36 

6531 

87 

6531 

38 

6531 

89 

6531 

40 

6631 

41 

6531 

43 

6531 

6531 

6531 

45 

6531 

46 

6531 

6531 

6631 

6531 

6531 

6531 

6531 

6531 

6531 

6531 

6S31 

6581 

6581 

6681 

6681 

6631 



numb 
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List  of  hones  uied  in  the  mountei  skeleton  of  Stegosaurua  stenops. 
U.  8.  N,  if.— Ck>ntiiiuec[. 


No,    861  g, 


Bones  used. 


Forty-second  caudal  vertebra. . 
Forty-thiid  caudal  yertebra. . . 
Forty-fourth  caudal  yertebra . . 

Forty4ifth  caudal  vertebra 

l>ermal  plates: 

No.l 

♦No.2 

No.8 

♦No.4 

♦No.6 


No.  7. 


♦No.  8.. 
No.  9... 
No.  10.. 
No.U.. 
No.  12.. 
No.  13.. 
No.  15.. 
No.  16.. 
No.  17. 
No.  18. 
No.  19. 


Bamal  spines: 
Nos.landZ. 


„  Nos.3aiid4.. 

'«niir,right . 

Femor.left. 

&»•-■■•••■: 

2«P0  to,  right...  . 

•Scapula,  left 

Coracold,  ririit.... 
Coracold,l^..... 
Humerus,  riaht... 
Hamerus,le!r 
Utoa.  right. 


Radios,  right. 
Radius,  left... 
Dlum,  right.  . 
5Iani,left.... 


Ischium,  right., 

Ischium,  Irit 

CWcaneum,  right 

•Metatarsals  fll,  and  III.  ririit  foot.. 


jfetatarsals  I,  ^,  and  HI,  \eftfoot . 
•Proximal  phalanx,  digit  I.  right  fo 
Proximal  phsJanx,  digit  I,  leftfoot. 


tfoot 

-....^Uplialaiix,  digit  I.  leff  foot 

Snp»l  phalanx,  digit  I,  right  foot 

Ungual  phalanx,  digit  I,  left  foot 

•Proximal  phalangials,  digits  II  and  lU,  right  foot. 

•Proximal phalanx,  diirftll,  left  foot 

Ungual  phalanx,  digit  II,  right  foot 

Ungual  phalanx,  digit  II,  left  foot 

♦Unguaf phalanx,  digit  III,  right  foot 

Utoare,left 

Metacarpals.  I,  IV,  and  V,  left 

Metacarpal,!,  right 

Proximal  phalanx,  digit  I.  left  foot 

Third  cervical  rib,  left. 

First  dorsal  rib,  left 

^ond  dorsal  rib,  right 

Second  dorsal  rib,  left 

Third  dorsal  rib,  left 

Fifth  dorsal  rib,  right 

Sxth  dorsal  rib,  left 

Hxth  dorsal  rib,  right 

^venth  dorsal  rib,  rigiht 

Seventh  dorsal  rib,  left. 

I  ghth  dorsal  rib,  left 

Eighth  dorsal  rib,  right 

Ninth  dorsal  rib,  left 

Fifteenth  dorsal  rib,  right 

><tenial  bone,  right....:. 


Catalogue 
numMrs 
U.8.I4.M. 


6631 
6531 
6531 
6531 

7615 
7615 
7383 
7615 
7584 
7584 
7584 
7584 
7584 
7584 
7584 
4714 
6531 
6531 
6531 
6531 
6531 

6531 
6531 
7380 
4920 
7380 


7380 
7380 
7361 
4929 
7361 
2112 
4920 


4929 
4929 
6531 
6531 
6531 
6631 
6531 
6531 
7397 
4380 
7340 
4280 
7612 
7360 
7782 
4280 
7349 
7366 
7736 
4280 
4929 
4929 
7764 
736 


7411 
7411 
6531 
7731 
7411 
7809 
6531 
6531 
6531 
6531 
V.31 
7731 
6531 
6531 


Field 
numbers. 


14 

197 

196 

47 

185 

211 

212 

209 

208 

210 

9 

207 

43 

82 

45 

47 

20 

43 

18,17 
15,16 

12 
216 

76 


27 
161 

96 
184 

96 
197 
313 
183 
302 
150 

16 
149 

79 

79 
111 

40 

51 

54 
170 

77 


77 

6 

74 

5 

106 

7 

77 

6 

115 
72 
77 
201 
201 
214 
3 


25 
16 
76 

156 
23 

203 

7 

75 


51 
158 
171 


87 


Diagram 
number. 


13 
18 

13 
13 

4 
4 
7 
4 
4 
4 
4 
4 
4 
5 
4 
7 
11 
13 
11 
13 
11 

13 
13 
5 

4 
5 


6 

7 
5 
4 
5 
7 
7 
4 
7 
4 
8 
4 
18 
13 
18 
13 
18 
13 
7 
6 


13 
11 
13 

4 
13 

7 

13 
13 
13 
13 

4 

4 
18 
IS 


*  Those  elamentB  marked  with  an  asterlak  indioate  they  were  figured  In  Bulletin  80,  V.SJSJt.  lOli. 
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When  numbers  are  missing  in  the  above  series  of  vertebrae,  ribs, 
etc.,  it  indicates  that  those  bones  were  entirely  restored. 

The  position  of  the  bones  as  foimd  in  the  quarry  may  be  deter- 
mined by  referring  to  the  quarry  map  published  as  plate  87  in  Bul- 
letin 89,  U.  S.  National  Museum  1914. 

EXPLANATION  OF  PLATBS. 

J.- 
Plate 57. 

Mounted  skeleton  of  8tego»aurus  stenop9  Marsh.  Aboat  1/28  natural  fAae. 
Viewed  froui  the  right  side. 

Platk  58. 

Mounted  skeleton  of  Stcffosaurus  ^t(mop8  Marsh.  About  1/20  natural  else. 
Oblique  view  of  right  side. 

Plate  50. 

Mounted  skeleton  of  8tego9aurus  8tfmop$  Marsh.  About  1/14  natural  siie. 
Viewed  from  the  front 

Plate  60. 

Mounted  skeleton  of  8tego9auru8  stenopa  Marsh.  About  1/14  natural  siie. 
Viewed  from  the  back. 

Plate  61. 

View  of  the  Stegosaurus  specimens  as  exhibited  In  the  United  States  National 
Museum.  1.  Mounted  skeleton  No.  8612.  2.  Type  of  8teff09auru9  stenopi 
No.  4d34,  shown  as  found.  8.  Life-sized  restoration  of  Stegosaurus  stef/iops 
No.  5794.    Viewed  from  above.    All  about  1/63  natural  size. 

PLATft  62. 

Life-sized  restoration  of  Stegosaurus  stenops  in  United  States  National  Mu- 
seum No.  5794.  ObUque  view  of  the  left  side.  Original  modeled  by  Mr.  Charles 
R.  Knight  in  1903. 

Plate  63. 

Model  restoration  of  Stegosaurus  stenops  Marsh.  About  1/27  natural  size. 
Modeled  by  Charles  W.  Qilmore,  1915.  Based  on  the  type  and  other  specimens 
in  the  United  States  National  Museum. 
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Skeleton  of  Steqosaurus  stenops,  from  the  Front 


For  explamation  of  plate  see  paqc  390 
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Skeleton  of  Steqosaurus  stenops.  from  the  Back 

For  explanation  of  plate  see  page  300. 
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Steqosaurus  Specimens  as  Shown  in  the  U.  S.  National  Museui^ 


For  explanation  of  plate  bee  page  303 
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THE  COMPARATIVE  MORPHOLOGY  OF  THE  ORDER 
STREPSIPTERA  TOGETHER  WITH  RECORDS  AND 
DESCRIPTIONS  OF  INSECTS. 


By  W.  DWXOHT  PlERCB, 

Of  the  Bureau  of  Entomology,  United  States  Department  of  AffHou^^re. 


INXaODUOTION. 

Since  publishing  in  1911  ^  a  nmnber  of  additioaal  species  and  new 
records  of  the  Strepsiptera  as  a  supplement  to  the  Monographic  Re- 
vision in  Bulletin  66  of  the  United  States  National  Museum,  enough 
new  material  has  been  accumulated  to  occasion  this  second  supple* 
ment.  It  is  the  expectation  of  the  writer  from  time  to  time  to  con- 
tinue this  series  of  papers  summarizing  all  the  known  material  on 
this  interesting  order  of  parasitic  insects. 

Material  has  been  received  from  T.  L.  Jones  (Porto  Rieo),  K. 
Kourdumoff  (Russia),  T.  B.  Fletcher  (India),  F.  Muir  (Hawaii), 
H.  G.  Champion  (England),  J.  P.  Kryger  (Denmark),  S.  E.  Crumb 
(Tennessee),  and  H.  F.  Loomis,  R.  C.  Shannon,  and  J.  C.  Crawford 
(Maryland),  and  much  of  interest  has  been  recently  found  in  the 
new  acquisitions  of  the  United  States  National  Museum.  Determi- 
nations of  hosts  have  very  kindly  been  made  by  Messrs.  Crawford, 
Rohwer,  Yiereck,  and  the  late  Mr.  Heidemum. 

A  large  number  of  errata  and  corrections  are  noted  herein.  The 
writer  is  under  obligations  to  Dr.  Karl  Hofeneder  (Austria)  for  cor- 
rections of  many  of  the  errors,  specially  the  bibliographic.  The  most 
serious  errors  occur  in  the  Genera  Insectorum  in  the  reference  to 
figures  and  were  due  to  a  recasting  of  the  plates  by  the  editors  and 
the  addition  of  many  small  figures  after  the  page  proofs  had  been 
seen.  No  mention  of  these  figures  was  made  in  the  text  or  explana- 
tion of  plates. 

The  same  headings  and  letterings  of  paragraphs  are  used  as  in 
Bulletin  66L 

1  Proc.  U.  S.  Nat  Mos.,  toI.  40,  No.  1884,  May  17,  1911,  pp.  487-011. 
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BIOLOGY. 

Mr.  Austin  H.  Clark  has  called  the  attention  of  the  author  to  an 
analogy  of  the  parasitic  life  of  the  Strepsiptera  to  certain  of  the 
parasitic  crabs.  The  sea  urchin,  Strongylocentrotua  gihbqsua  is 
parasitized  by  a  soft  shelled  crab,  Fabia  chUensis,  which  enters  the 
host  through  the  anal  opening,  while  a  larva,  and  lives  in  the 
alimentary  canal  as  a  commensal.    It  causes  a  distortion  of  the  shell. 

The  very  degenerate  crabs,  Sacculinu  carcini^  etc.,  live  in  the  body 
of  other  crabs  and  shrimps. 

Mr.  Ed.  Foster  has  also  called  attention  to  the  parasitic  isopod, 
Probopyrus  hithynia  Richardson  of  the  Bopyridae,  which  is  parasitic 
on  shrimps.  The  female  in  the  final  instar  is  merely  a  sac  of  eggs, 
while  the  males  in  this  stage  are  triungulinid  form. 

WMSLkXSOJXB  TO  BO0T. 

1.  iMttOl  fdaUcMMiU^  to  the  host. 


ANDRENA  NIGROAENEA  Kirlff. 

Smith  and  Hamm  (1914)  foimd  at  Oxford,  England,  that  the 
female  parasites  greatly  outnumbered  the  males.  Their  records  are 
based  upon — 

Twenty  female  bees  4  of  which  contained  male  pnparia;  16  of  which  con- 
tained femalea 

Fifteen  male  bees  4  of  which  contained  male  pnparia ;  10  of  which  contained 
females. 

The  data  given  do  not  disclose  the  actual  number  of  parasites  con- 
tained in  the  85  bees,  but  it  was  evidently  larger  than  the  number  of 
hosts,  as  one  specimen  illustrated  contained  3  females. 

POUSTBS  ANAHSniENSIS  Proyanchcr. 

Prof.  L.  Bruner  collected  a  male  of  this  wasp  at  Auburn,  Califor- 
nia, July  28,  1015,  with  a  female  parasite  behind  the  fifth  dorsal 
sclerite. 

POUSTES  ANNULARIS  LiniuMM. 

Mr.  L.  T.  Williams  collected  a  female  wasp  at  Omaha,  Nebraska, 
August  20,  1018,  which  contained  8  females  in  the  fourth  lateral, 
iourth  ventral,  and  fifth  dorsal,  and  a  male  exuvium  in  the  fourth 
ventral  segments.    The  females  were  full  of  triungulinids. 

Messrs  £.  G.  Anderson  and  H.  A.  Jones  collected  seven  parasitized 
females  at  Louisville,  Nebraska,  August  2, 1014.  These  seven  wasps 
contained  58  parasites,  of  which  52  were  males,  one  with  11  males^ 
one  with  8  males,  one  with  6  males,  one  with  5  males,  one  with  4  males 
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and  5  females,  and  two  with  4  males.    The  parasites  were  located  as 
follows: 

Five  males  protruding  from  the  second  segment,  dorsal ;  5  males  protruding 
from  the  second  segment,  lateral;  total,  10. 

Ten  males  protruding  from  the  third  segment,  dorsal;  7  males  protruding 
from  the  third  segment,  lateral;  3  males  protruding  from  the  third  segment, 
ventral;  total,  20. 

Five  males  protrading  from  the  fourth  segment,  dorsal ;  2  males  protruding 
from  the  fourth  segment,  lateral;  8  females  protruding  from  the  fourth  seg- 
ment, ventral ;  2  males  protruding  from  the  fourth  segment,  ventral ;  one  female 
larva  in  the  fourth  segment;  total,  13. 

Two  females  protruding  from  the  fifth  segment,  dorsal ;  1  female  protruding 
from  the  fifth  segment,  lateral;  2  females  protruding  from  the  fifth  segment, 
ventral;  total,  5. 

The  males  were  all  pupae.  The  largest  number  of  parasites  in  a 
single  segment  was  7  protruding  from  the  third  segment  of  the  wasp 
that  had  11  parasites.  These  were  located  4  dorsally,  2  laterally,  and 
1  ventrally. 

POUSTES  AURIFEB  Sauunre. 

Prof.  L.  Bruner  collected  a  female  wasp  at  Auburn,  California, 
August  14,  1915,  with  a  female  parasite  behind  the  fifth  dorsal 
sclerite.    It  was  full  of  triungulinids. 

POLISTES  VAKIATUS  CreiMm. 

Mr.  S.  E,  Crumb  collected  a  female  on  November  10, 1915,  at  Clark- 
ville,  Tennessee,  with  four  empty  male  puparia,  three  in  the  third  dor- 
sal and  one  in  the  fifth  dorsal  segment  The  contents  of  the  body 
cavity  were  very  greatly  crowded  and  reduced.  On  November  24, 
1916,  Mr.  H.  F.  Lomis  at  Lanham,  Maryland,  collected  five  female 
wasps,  four  containing  one  female  each  and  one  with  a  male  pupa. 
AH  the  females  occurred  in  the  fifth  dorsal  segment,  while  the 
male  was  in  the  fourth  dorsal. 

POLISTES  BELLICOSUS  CruMon. 

The  writer  collected,  on  August  25, 1913,  in  the  Santa  Rita  Moun- 
tains, Arizona,  a  female  wasp  which  contained  four  male  puparia, 
two  behind  the  third  dorsal,  one  behind  the  fourth  dorsal,  and  one 
behind  the  fifth  dorsal  segment.  The  wasp's  body  organs  were  con- 
siderably crowded.  The  ovaries  contained  one  fully  developed  egg, 
and  all  the  others  were  very  small. 

ODTNEBUS.  ipeclM. 

The  writer  collected  on  August  24,  1918,  at  Tucson,  Arizona,  a 
female  wasp  which  contained  two  female  parasites,  one  behind  the 
third  dorsal  and  the  other  behind  the  fourth  dorsal  segment.  Tri- 
ungulinids were  crawling  on  the  wasp's  body. 
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ONCOnrOPIA  UNDATA  niMclw. 

Mr.  George  D.  Smith  collected  at  Thomasville,  Georgia,  a  female 
containing  two  female  Dacyrtocara  undata^  one  behind  tJie  fourth 
ventral  and  the  other  behind  the  fifth  lateral  plate.  The  leaf  hop- 
per died  in  captivity  May  10,  1915,  and  was  immediately  placed  in 
alcohol.  The  two  parasites  completely  filled  the  abdomen,  having 
absolutely  emptied  and  destroyed  the  intestines,  reproductive  organs, 
and  all  other  abdominal  organs. 

8TENOCRANUS  8AGCHABIVOBU8  WMtwo«dL 

At  Bio  Piedras,  Porto  Bico,  in  November,  1918,  Mr.  T.  H.  Jcmes 
collected  a  large  number  of  sugar-cane  leaf  hoppers,  StenoeramiS 
saccharivorus^  abimdantly  parasitized  by  StenocranophUus  guadratus 
Pierce.  A  total  of  150  leaf  hoppers  were  obtained.  On  these  leaf 
hoppers  the  following  data  were  made,  as  tabulated : 

UiiMra-  Pafm- 

Leaf  hoppera.                                                                                                         sitised.  sit  Iced. 

71  male 50  21 

79  female 49  80 

150  90  61 

47^  per  cent  of  the  leaf  hoppers  were  males,  62.7  per  cent  fenudes. 

41.1  per  cent  of  the  parasitized  leaf  hoppers  were  males,  68.9  per  cent 
females. 

70.4  per  cent  of  the  male  leaf  hoppers  were  utiparasitlzed,  29.6  per  cent 
parasitized. 

62  per  cent  of  the  female  leaf  hoppers  were  wiparasitlzed,  38  per  cent  parasi- 
tized. 

66  per  cent  of  the  leaf  hoppers  were  unparaidtlBed,  84  per  cent  parastttsed. 

The  following  data  give  more  specifically  the  extent  of  parasitism 
f  oimd  in  these  leaf  hoppers,  bringing  out  the  percentage  of  sexes  of 
the  parasites  and  their  relations  to  eadi  other. 

1  male  leaf  hopper  with  2  male  parasites^—  2  parasites. 

11  male  leaf  hoppers  with  1  male  parasite  =11  parasites. 

12  male  leaf  hoppers  with 18  male  parasites. 

8  female  leaf  hoppers  with  2  male  parasites^  6  parasites. 
18  female  leaf  hoppers  with  1  male  parasite  ="18  parasites. 

16  female  leaf  hoppers  with 19  male'  parasites. 

28  leaf  hoppers  with 32  male  parasites. 

2  male  leaf  hoppers  with  2  female  pnrasites=  4  parasites. 
4  male  leaf  hoppers'  with  1  female  parasite^  4  parasites. 

6  male  leaf  hoppers  with 8  female  parasites. 


^  This  8ienocranu9  also  contained  1  drylnld  papariam. 

'  One  of  theee  also  contained  a  drylnld  paparium.        ^->.  j 
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1  female  leaf  hopper  with  8  female  parasites^  3  parasites. 
1  female  leaf  hopper  with  2  female  parasites^  2  parasites. 
5  female  leaf  hoppers  with  1  female  parasite^  5  parasites. 

7  female  leaf  hoppers  with ^10  female  parasites. 

13  leaf  hoppers  with 18  female  parasites. 

1  male  leaf  hopper  with  4  male,  1  female  (5)  parasltes=4  male,  1  female=5 
parasites. 

2  male  leaf  holders  with  1  male,  1  female  (2)  parasites=2  male,  2  female=4 
parasites. 

3  male  leaf  hoppers  with  6  male,  6  female=9  parasites. 

2  female  leaf  hoppers  witli  2  male,  1  female  (8)  parasites=4  male,  2 
female=6  parasitea 

4  female  leaf  hoppers  with  1  male,  1  female  (2)  parasites=4  male,  4 
female=8  parasites. 

I  female  leaf  hopper  with  1  male,  2  female  (8)  parasites^l  male,  2 
female=3  parasites. 

7  female  leaf  hoppers  with  9  male,  8  female=17  parasites. 

These  figures  give  a  total  of  48  male  and  29  female  parasites  to  51 
hostsL  The  proportion  of  parasite  sexes  is  therefore  62.8  per  oent 
males,  87.7  per  cent  females.  Of  the  female  parasites  18,  or  61  per 
cent,  occurred  in  hosts  containing  no  male  parasites. 

Arranging  the  parasites  according  to  sex  of  hosts  we  find  that 
39.5  per  cent  of  the  males  occurred  in  male  hosts  and  60.5  per  cent 
in  female  hosts,  while  87.9  per  cent  of  the  females  occurred  in  male 
hosts  and  62.1  per  cent  in  female  hosts,  or  taking  both  sexes  to- 
gether, 88.9  per  cent  were  in  male  hosts  and  61.1  per  cent  in  female 
hosts. 

The  location  of  the  parasites  may  foe  summarized  as  follows : 

5  males  protruding  from  the  third  segment,  dorsal ;  1  male  protruding  from 
the  third  segment,  lateral ;  total,  6. 

II  males  protruding  from  the  fourth  segment,  dorsal;  4  males  protruding 
fi*om  the  fourth  segment,  lateral ;  total,  15. 

19  males  protruding  from  the  fifth  segment,  dorsal;  8  males  protruding 
from  the  fifth  segment,  lateral ;  8  males  protruding  from  the  fifth  segment, 
ventral ;  total,  25. 

1  male  protruding  from  the  sixth  segment,  dorsal ;  total,  1. 

3  females  protruding  from  the  first  segment,  lateral;  1  female  protruding 
from  the  first  segment,  ventral ;  total,  4. 

1  female  protruding  from  the  second  segment,  dorsal ;  5  females  protruding 
from  the  second  segment,  lateral ;  total,  6. 

2  females  protruding  from  the  third  segment,  dorsal ;  9  females  protruding 
from  the  third  segment,  lateral ;  total,  11. 

1  female  protruding  from  the  fourth  segment,  dorsal ;  6  females  protruding 
from  the  fourth  segment,  lateral ;  total,  7. 
1  female  protruding  from  the  fifth  segment,  lateral ;  total,  1. 

These  figures  show  that  the  majority  of  the  males  protrude  from 
the  fifth  segment,  and  also  that  they  are  most  always  dorsal,  while 
the  females  are  mostly  found  in  the  third  and  are  usually  lateral,  and 
almost  never  ventral.  ^  , 
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The  following  additions  should  be  made  to  the  summaries  of  the 
interrelationships  of  the  parasites  and  hosts  on  pages  26  and  26  of 
Bulletin  66: 

BMX    or    HOSTS    ■ZAMIMBO. 

Polistes  metricua  (Wheeler,  1910),  1,000  wasps;  18.7  per  cent 
males,  86.3  per  cent  females. 

Foliates  variatus  (McAtee),  61  wasps,  100  per  cent  females. 

Stenocranua  saccharivorus  (Jones),  150  leaf  hoppers;  47.8  per  cent 
males,  52.7  per  cent  females. 

SnX  OF  PABAaiTUElO  HOSTS. 

Andrena  nigroaenea  (Theobald,  1892),  40  bees;  45  per  cent  males, 
55  per  cent  females. 

Andrena  pratensie  (Friese,  1883),  82  bees;  46.8  per  cent  males, 
53.2  per  cent  females. 

Andrena  tibialis  (Enock,  1876),  46  bees;  82.2  per  cent  males,  17.8 
per  cent  females. 

Polistes  annularis  (Nebraska  records),  8  wasps,  100  per  cent  fe- 
males. 

Polistes  metricus  (Wheeler,  1910),  251  wasps,  9.9  females. 

Polistes  variatus  (McAtee),  31  wasps,  100  per  cent  females. 

Stenocranus  saccharivorus  (Jones),  61  leaf  hoppers;  41.1  per  cent 
males,  58.9  per  cent  females. 

PARASITISM    or   MALS   HOSTS. 

Polistes  metricus  (Wheeler,  1910),  187  males;  18.8  per  cent  para- 
sitized. 

Stenocranus  saccharivorus  (Jones),  71  males;  29.6  per  cent  para- 
sitized. 

PARASITISM    or  rSMALS   HOSTS. 

Polistes  metricus   (Wheeler,  1910),  868  females;  26.2  per  cent 
parasitized. 
Polistes  variatus  (McAtee),  61  females;  62.5  per  cent  parasitized. 

PBRCBNTAOB  OF  PARASITISM  ACCORDING  TO  SPSCtSS. 

Polistes  metricus  (Wheeler,  1910),  1,000  wasps;  25.1  per  cent  para- 
sitized. 

Polistes  variatus  (McAtee),  61  wasps;  62.6  per  cent  parasitized. 

Stenocranus  saccharivorus  (Jones),  160  leaf  hoppers;  84  per  cent 
parasitized. 

SBX  OF  PARA8ITBS. 

Polistes  annularis  (Nebraska),  62  parasites;  85.4  per  cent  males, 
14.6  per  cent  females. 

Polistes  metricus  (Wheeler) ,  562  parasites ;  78.8  per  cent  males,  21.2 
per  cent  females. 
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Polistea  variatus  (McAtee),  66  parasites;  83.8  per  cent  males,  66.7 
per  cent  females. 

Stenocranua  saccharworus  (Jones),  77  parasites;  62.8  per  cent 
males,  37.7  per  cent  females. 

MAXIMUM    PABAfllTIBM   TO  THB    INDIVIDUAL. 

PoUstea  (mnularis  (Nebraska),  1  female  wasp  with  11  male  para- 
sites, 1  female  with  8  male  parasites. 

Foliates  variatus  (McAtee),  8  female  wasps  with  4  parasites  each. 

Stenocrantis  saccJujorivous  (Jones),  1  male  leaf  hopper  with  4  male, 
1  female  parasite. 

To  the  list  of  exceptions  in  whidi  there  are  more  female  than  male 
parasites^  should  be  added  the  above-mentioned  record  of  Polistes 
variatusy  which,  like  the  other  two  exceptions,  is  a  winter  and  spring 
record. 

It  is  of  especial  interest  that  in  Homoptera  the  female  parasites 
are  placed  farther  forward  than  in  Hymenoptera,  while  the  males 
are  farther  back.  In  Hymenoptera  the  third  segment  is  the  normal 
position  for  males  and  the  fifth  for  females.  In  Ddpham  this  is 
directly  reversed.  This  is  probably  because  the  Hymenopterous 
parasite  has  the  female  largest,  while  the  Homopterous  parasite  has 
the  male  largest. 

Of  special  interest  are  the  two  occurrences  of  dryinids  and  strep- 
siptera  in  the  same  host 

J^.  Alteration  of  general  features. 

e.  Punctuation. — According  to  Smith  and  Hamm  (1914),  para- 
sitized Andrena  nigroaenea  males  ^'  tend  to  have  the  abdomen  dull, 
very  much  as  in  the  female,  and  this  appears  to  be  due  to  the  deeper 
and  more  frequent  pimctuation  on  the  abdomen  and  not  to  a  greater 
hairinesa  The  stylopised  females  do  not  appear  to  be  affected  either 
in  punctuation  or  hairiness." 

/.  Wing  venation, — ^In  Bulletin  66,  under  the  paragraph  5o,  several 
instances  of  alteration  of  wing  venation  characters  in  bees  due  to 
stylopization  were  recorded. 

An  excellent  example  of  how  parasitism  renders  this  valuable 
character  instable  is  illustrated  on  Plate  78,  which  shows  the  wings 
of  four  individuals  of  AgalUa  uMeri  parasitized  by  Agalliaphagus 
uhlerL  The  number  of  apical  cells  in  the  wings  varies  from  three 
to  six  and  various  unusual  veins  occur  in  unexpected  places.  Fig- 
ure 2  on  this  plate  is  almost  a  normal  wing.  The  other  wings  show 
several  very  remarkable  features,  such  as  the  veins  outside  the  mar- 
ginal in  figure  8  and  the  complete  development  of  all  the  anal  veins 
in  figure  4.  The  wing  in  figure  2  has  a  total  of  14  cells,  that  in  fig- 
ure 4  has  18  cells. 


>  Bulletin  96,  p.  27. 
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i  

5.  AUeratUm  of  external  sewual  characters, 

i  aiCONDAET  SBXDAL  CHABACms. 

o.  Color  of  dypetis. — Smith  and  Hamm  (1914)  have  added  anoth 
record  of  the  tendency  of  clypeus  to  assume  the  color  of  the  oppoa 
sex.  A  stylopised  female  Andrena  chrysosceles  Kirby  was  f onnd  I 
Mr.  Hamm  at  Sandford,  near  Oxford,  England,  which  had  tl 
clypeus  colored  as  in  the  male.  An  illustration  is  presented  in  the 
plate  85  of  the  normal  faces  of  each  sex  and  of  the  face  of  this  pai 
sitized  female.  The  authors  are  in  error,  however,  when  on  page  4 
they  write :  ^^  We  have  already  seen  that  no  other  observer  has  apps 
ently  described  the  effect  of  Stylops  on  the  clypeus  coloration  of  a 
tain  Andrena^  noticed  by  Perez,  until  we  came  across  the  case  of 
chrysoBceles  published  here.''  It  is  hardly  conceivable  how  th 
could  have  made  such  a  statement  when  they  claim  to  have  consult 
the  writer's  Bevision  of  the  Strepsiptera  (Bulletin  66),  which 
page  33  cites  three  such  instances  under  the  same  heading  as  aboi 

The  same  writers  also  mention  cases  of  Andrena  labidlis  furnish 

them  by  Messrs.  Perez  and  Perkins,  consisting  of  four  female  b( 

parasitized  by  females,  which  show  the  faces  colored  as  in  t 

males,  and  a  male  bee  parasitized  by  a  male  Stylops  which  shows 

I  marked  reduction  of  the  white  color  on  the  face. 

A  specimen  of  male  PariMrginvs  calif omicus  from  Los  Angel 
California,  is  at  hand  with  the  yellow  on  the  clypeus  reduced  to 
narrow  median  line. 
'  '  d.  Antennae. — Smith  and  Hanmi  (1914)   found  no  evidence 

I  i  modification   due  to   stylopization   in   the   antennae   of   Andm 

:  I  niffroaenea. 

e.  Organs  of  work. — Smith  and  Hamm  (1914),  in  their  studi 
of  parasitized  Andrena  nigroaenecL^  found  ^that  as  a  result 
stylopisation  the  male  does  not  acquire  in  any  degree  the  scopa  • 
the  female,  while  the  scopa  of  the  female  is  always,  to  some  exte 
reduced  in  size  by  the  action  of  stylopisation.** 

PRIUAmT  8BXUAL  CHABACTSBS. 

o.  Ovipositor. — Smith  and  Hanmi  (1914)  were  unable  to  find  ai 
modification  in  this  organ  in  stylopised  Andrena  niffroaenea. 

b.  Male  copuUUory  organs. — Smith  and  Hanmi  (1914)  were  unab 
to  find  any  modification  in  these  organs  in  stylopised  Andrew 
nigroaenea. 

7.  Injury  to  internal  orffana, 

a.  Alimentary  system. — ^Perkins  (1892)  found  no  effect  upon  ti 
digestive  tract  of  Andrena  nana  Earby  and  Andrena  wHkeUa  Eirh; 

e.  Reproduction.— Vet\ans  (1892)  writes:  "^ In  all  the  male  spec 
mens  that  I  dissected  the  vesictUae  seminales^were  found  to  cental 
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actiye  spermatozoft.  On  mounting  in  water  their  movements  could 
be  plainly  seen  through  tiie  walls.  Their  form  was  normal,  and  they 
behaved  in  the  usual  manner  when  treated  with  fluids. 

Smitii  and  Hamm  (1914)  found  in  20  females  Andr&fia  mgroaenea 
the  ovaiy  veiy  greatly  reduced  in  size  and  incapable  of  producing 
mature  ora.  They  gave  illustrations  to  illustrate  the  extent  of  the 
reduction  which  occurred  with  both  male  and  female  parasites. 
They  found  no  effect  on  the  male  testes  or  the  production  of 
spermatozoa. 

The  writer  has  already  mentioned  the  reduction  of  the  ovary  in 
the  PoUstes  helUeosua  taken  in  Arizona.  Only  one  mature  egg  was 
contained  in  the  ovaries,  these  organs  being  crowded  into  a  very 
small  terminal  space. 

A  still  later  record  is  that  of  the  parasitized  Oncometojna  undatdj 
recorded  above,  in  which  the  reproductive  organs  were  completely 
destroyed. 

S.  Bifects  upon  normal  functions. 

Smitii  and  Hamm  (1914),  with  regard  to  Andrena  nigroaenea^ 
write: 

We  also  find  that  styloplsed  females  never  carry  any  pollen  on  their  scopae. 
In  malted  distinction  from  the  normal  fiemales,  the  majority  of  whldh  are 
fomid  with  their  80<q[Mie  plastered  wltii  pollen,  as  shown  In  figure  18.  The 
styloplsed  females  liave  evidently  lost  the  instinct  for  collecting  pollen,  though 
they  still  continue  to  yisit  the  burrows.  Of  the  hundred  or  so  styloplsed  females 
examined,  not  a  single  individual  had  pollen  on  it 

This  observation  conforms  with  Perez's  generalizations;  but  it 
must  be  remembered  tiiat  the  present  writer  has  cited  Andrena  craw- 
fordi  as  often  carrying  pollen  when  parasitized. 

BIOLOGY  OF  THS  PABASITB. 

Fermi9atkm. 

The  question  of  fertilization  of  the  Strepsiptera  is  still  a  matter 
of  controversy.  Although  the  evidence  favoring  the  belief  that 
fertilization  occurs  is  very  strong,  there  are  a  number  of  writers  who 
do  not  accept  it  as  even  a  possibility. 

The  evidence  pointing  toward  fertilization  is  based  (1)  upon 
Smith  and  Hamm's  (1914)  statement  that  ^the  male  does  not  show 
any  trace  of  degeneracy  in  its  internal  reproductive  organs,  vesiculae 
seminales  being  crowded  with  active  q)ermatozoa;^  (2)  that  many 
observers  have  noted  the  males  visiting  parasitized  hosts  containing 
females;  (8)  that  males  have  actually  been  observed  in  copulation 
by  Sagemehl  (1882)  on  Andrena  parvula^  by  Crawford  (Pierce,  1909) 
on  Panurginua  innuptuSj  by  Muir  (1906)  on  PerkinsteUa  vitiensisy 
and  by  Crawford  on  Andrena^  species  (June  12, 1916)  in  Montgomery 
County,  Maryland. 
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The  arguments  in  favor  of  parthenog^iesds  begin  with  that  of 
Perkins  (1892),  who  believed  that  parthenogenesis  must  occur  in  the 
parasites  of  Hdlictus  tumtdarum  (Hdlietoxenoa  speeies)  because  oat 
of  hundreds  of  parasitized  bees  he  had  never  found  a  male  parasite. 
It  is  quite  true  that  the  males  are  seldom  seen,  for  the  writer  is  the 
only  one  who  has  ever  captured  an  HdUetu$  with  a  male  parasite. 
This  is  no  valid  argument  for  parthenogenesis,  however,  because  it 
is  quite  possible  that  the  presence  of  a  male  parasite  renders  the  fli^t 
of  the  host  more  difficult,  or  that  observations  were  made  at  the  wrong 
time  of  the  year. 

The  next  claim  for  parthenogenesis  was  set  forward  by  Bmee 
(1903)  in  his  studies  of  Xenoa  wheeleri  Pierce  in  PoU$te$  metrum 
Say  based  upon  his  contention  that — 

Two  polar  bodies  are  produced  and  the  female  pronudeos  retreats  toward  the 
center  of  the  egg.  It  is  closely  foUowed  by  one  of  the  polar  bodies,  presumably 
the  second ;  the  chromatin  in  its  nucleus  assumes  the  reticulate  form,  as  doei 
also  that  of  the  second  polar  body,  which  has  a  much  smaU^  nucleus  and 
protoplasmic  body  than  the  female  pronucleus.  When  both  have  neariy  readied 
the  center  of  the  egg  they  place  themselves  side  by  side  and  finally  fuse,  giving 
rise  to  the  cleavage  nucleus. 

And  also  because — 

There  is  no  arrangement  for  the  spermatosoa  to  reach  the  eggs  without  paw- 
ing through  the  epithelium  dosing  the  internal  ends  of  the  oviducts  and  travers- 
ing a  considerable  part  of  the  fBt  body.  * 

Smith  and  Hamm  (1914)  consider  Brues's  evidence  incomplete 
because  he  did  not  follow  polar  body  formation,  but  they  advance 
five  reasons  why  they  think  parthenogenesis  does  occur.  Their  first 
and  second  reason  coincide  with  the  second  referred  above  to  Brues: 

(1)  There  is  no  opening  or  apparatus  in  the  finale  adapted  for  conveying 
the  spermatozoa  to  the  eggs;  (2)  the  eggs  remain  throui^out  their  develop- 
ment incased  in  the  follicular  epithelium  of  the  ovary,  so  that  access  to  them  by 
spermatozoa  which  had  entered  the  body  cavity  is  very  difficult  to  Imagine. 

The  third  reason  is  based  upon  Perkins's  assertion  concerning 
Ualictw.  The  fourth  reason  is  that: 

The  known  stages  in  the  polar  body  formation  of  Siylops  are  inconsistent  with 
the  view  that  fertilization  by  a  spermatosoon  has  been  ^fected. 

Elsewhere  they  make  a  statement  which  does  not  agree  with  that  of 
Brues  quoted  above. 

In  several  females  the  eggs  have  been  found  in  an  early  stage  of  development 
the  features  of  which  strongly  confirm  our  suspicion  that  development  is  parthe 
nogenetic  In  these  cases  all  the  developing  eggs  are  at  approximately  the  same 
stage  of  development,  exhibiting  two  or,  in  some  cases,  more  segmentation 
nuclei,  while  at  the  periphery  of  the  egg  a  mitotic  spindle  is  observed,  whidi 
invariably  exhibits  a  single  large  chromosome  and  three  or  four  smaller  ones 
often  in  process  of  division.  Each  egg  Is  completely  Invested  by  the  follicular 
epithelium. 
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Now,  it  is  quite  clear  that  the  mitotic  swindle  must  represent  the  first  polar 
body  in  process  of  division.  There  is,  however,  no  trace  of  a  second  polar  body, 
which  there  certainly  ought  to  be  if  a  second  polar  body  was  given  off  and  fertili- 
zation effected  in  the  usual  way. 

Since  Brues  differs  with  Smith  and  Hamm  concerning  the  numbers 
of  polar  bodies  we  may  safely  claim  that  in  neither  case  has  partheno- 
genesis been  proved. 

The  fifth  reason  is  that — 

Actual   copulation  by  the  male  has  never  been  adequately  observed. 

Since  Smith  and  Hamm  claim  to  have  consulted  Bulletin  66,  al- 
though they  incorrectly  refer  to  it,  they  evidently  are  indisposed  to 
accept  the  three  definite  records  of  copulation  having  been  observed, 
as  recorded  therein.  It  is  difficult  to  conceive  how  one  can  more  ade- 
quately observe  the  act  of  copulation. 

As  a  supplemental  reason  they  state  that — 

In  a  large  number  of  colonies  of  infected  Andrena  it  would  appear  that  the 
male  parasite  is  very  much  scarcer  than  the  female,  and  in  certain  cases  may 
have  almost  entirely  died  out 

It  is  of  interest  therefore  to  note  the  many  records  which  have 
been  tabulated  by  the  writer  on  the  sex  of  parasites.  Up  to  the 
present  time  the  tabulation  of  all  counts  of  sex  by  various  observers 
gives  1,818  males  to  634  females.  Of  course  no  account  has  been 
made  of  the  many  miscellaneous  single  observations  of  stylopisation 
listed  in  the  host  lists  of  the  order. 

The  evidence  for  parthenogenesis  therefore  consists  of  an  in- 
ability to  explain  how  the  spermatozoa,  which  are  conceded  to  exist), 
can  reach  the  eggs,  and  of  contradictory  interpretations  of  the  polar 
body  and  maturation  phenomena  observed  in  a  limited  number  of 
cases.  The  burden  of  the  proof  lies  with  the  advocates  of  partheno- 
genesis. 

It  is  of  course  i>ossible  that  parthenogenesis  may  occur  in  some 
cases,  but  its  existence  is  still  a  matter  of  doubt 

Oogenesis. 

Hoffman  (1913)  presents  a  very  complete  embryological  study  of 
a  parasite  from  an  undetermined  host  from  Paraguay  beginning  with 
the  blastoderm  and  carrying  it  to  the  triungulinid.  This  parasite 
was  later  (Hoffman,  1914b)  described  as  Xenos  hoKUL  He  finds 
eggs  in  all  states  of  development  in  the  same  parent  and  not  all 
developing  uniformly  as  found  by  Brues  (1903).  He  shows  the 
nervous  system  in  the  early  embryos  to  consist  of  a  cerebral  ganglion 
and  a  ventral  ganglion  reaching  to  the  eighth  abdominal  segment, 
but  this  gradually  shortens  until  it  lies  in  the  third  or  fourth  ab- 
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dominal  segment    Six  sectional  drawings  of  various  stages  of  the 
embryo  are  presented. 

The  writer  has  many  slides  containing  triungulinids  of  various 
species  in  various  stages  of  embryonic  development  as  well  as  ready 
to  emerge,  all  taken  from  single  parents. 

Metamorph08i8, 

A  speciment  of  Pseudoxenoa  from  a  female  Rhygchiwrn  collected 
by  F.  Muir  in  Amboina  was  extracted  as  a  perfect  male  in  its 
pnparium,  having  shed  its  pupal  skin.  The  larval  skins  were  in  a 
compact'  mass  at  the  apex  of  the  puparium.  This  is  the  first  time 
they  have  been  found.  The  material  was  received  preserved  in 
alcohol,  whidi  accounts  for  its  perfect  condition. 

With  regard  to  the  nourishment  of  Stylopa  melittae^  Smith  and 
Hamm  (1914)  remark  that: 

The  skin,  except  where  the  epithelium  of  the  brood  passage  is  e^)ecially 
modified,  is  exceedingly  thin,  and  the  nourishment  of  the  body  must  take  place 
by  absorption  through  this  skin.  There  are  no  ^)ecial  ceUs  for  seizing  on  or 
elaborating  a  special  Idnd  of  food  either  in  tlie  skin  or  elsewhere,  so  that  we 
may  suppose  that  the  haemolymph  of  the  bee  affords  a  ready-made  medium 
which  supplies  the  parasite  with  all  that  is  requisite. 

Attraction  of  males  to  light. 

In  Bulletin  66  mention  was  made  of  the  collection  of  an  El&nchus 
at  light'  in  Ceylon.  This  was  the  first  record  of  such  a  capture.  In 
the  supplement  to  the  monograph  (Pierce,  1911)  the  writer  added 
to  this  species  Triozocera  texana,  taken  at  light  in  Texas,  and  Myr- 
mecolam  nietneri^  taken  at  light  in  Ceylon.  Four  more  such  records 
have  now  appeared  in  print,  and  another  is  added  in  this  paper. 
The  eight  species  ttus  recorded  belong  one  in  Mengeidae,  one  in 
Mengenillidae,  one  in  Myrmecolacidae,  one  in  Stylopidae,  three  in 
Ealictophagidae,  and  one  in  Elenchidae. 

AUSTROSTTLOPS  GRACILIPES  Lea. 

Several  males  were  collected  in  the  greasy  oil  of  a  lamp  at  Bridge- 
town, West  Australia,  in  1895  (Lea,  1910). 

PARASTTLOPS  FLAGELLATU8  Mdjeiv. 

Males  were  collected  at  lights  at  Semarang,  Java,  in  January, 
February,  October,  and  September  (Meijere,  1911). 

TETTIGOXENOS  CLADOCERAS  JeanneL 

The  type  male  of  this  species  was  taken  at  a  light  at  Station  No.  8, 
^^uth  of  Mombasa,  at  the  river  Ramisi,  in  British  East  Africa,  in 
Fember,  1911.   The  type  locality  is  illustrated  (Jeannel,  1913). 
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NEOCHOLAX  JACOBSONI  M«ijei«. 

A  male  of  this  species  was  collected  at  night  in  Java  (Terry,  1912). 
The  host  of  this  species  is  Ossaides  lineatus  Bierman  a  Tropiduchid 
(Meijere,  1911). 

CTRTOCABAXBNOS  JAVANISNSIS  Pierce. 

A  male  was  collected  at  light,  August,  1908,  at  Buitenzorg,  West 
Java,  by  F.  W.  Terry. 

BIOLOGICAL  NOTBS. 
STTLOPS  MELITTAE  Klrby. 

Smith  and  Hamm  (1914)  write  that: 

At  the  end  of  AprU  and  beginning  of  May,  1912,  the  male  Stylops  was  not 
uncommon  in  the  vicinity  of  the  colony  of  Andrena  niffroftnea,  being  seen  on  the 
wing  at  midday  in  sunshiny  weather. 

This  observation  was  made  near  Oxford,  England : 

None  were  observed  actually  flying  over  the  burrows  of  the  bee  and  nearly  all 
then  first  seen  were  some  10  or  15  feet  from  the  ground. 

When  placed  in  boxes  with  bees  containing  females : 

The  male  Stylops,  directly  it  was  introduced  into  the  box,  fluttered  on  to  the 
bee  and  quickly  ran  over  its  body  to  where  the  head  of  the  female  Stylopa  was 
everted  between  the  bee's  abdominal  segments.  At  this  time  the  male  is  rapidly 
vibrating  its  wings  and  protruding  its  last  two  or  three  apical  segments,  which 
are  long  and  tapering  like  an  ovipositor. 

Actual  pairing  did  not  occur  on  any  of  the  three  occasions. 

After  about  10  or  15  minutes  of  ceaseless  running  to  and  fro  over  the  bee, 
the  male  Stylopa  voluntarily  quitted  the  Andrena,  but  still  continued  to  run 
and  vibrate  its  wings  for  about  two  hours  longer,  after  which  time  it  dropped 
apparently  exhausted  and  died  shortly  afterwards. 

DACTRTOCARA  UNDATA  Pieree. 

Two  females  extracted  from  a  female  Oncometopia  undata  Fabri- 
cius  collected  in  May,  1915,  at  Thomasville,  Georgia,  had  the  body 
filled  with  eggs  in  an  early  stage  of  development.  These  femides 
were  each  7  mm.  long. 

MORPHOLOGY  AND  ANATOMY. 

INTERNAL  STRUCTITBE. 

An  important  article  on  the  metamorphosis  of  some  of  the  ana- 
tomical structures  of  Xenoa  rossii^  taken  at  Freiburg  in  Polistes 
gaUica^  has  been  contributed  by  Paul  Eosch  (1918).  This  work  is 
in  reality  supplementary  to  Nassonow's  excellent  treatises.  The 
principle  features  of  this  discussion  are  the  development  of  the  eyes. 
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the  development  of  the  cephalic  ganglion,  and  the  metamorphosis  of 
the  mesoderm. 

Alimentary  system. — Smith  and  Hamm  describe  the  alimentary 
canal  of  a  female  Stylops  melittae  Kirby  in  Andrena  nigroaenea  as 
follows : 

There  is  a  minute  mouth  opening,  and  an  equally  minute  anus  at  tlie  hind 
extremity,  but  the  lumen  of  the  gut  through  the  body  is  obliterated.  The 
whofe  apparatus  is  obviously  functionless. 

This  description  is  supplemented  by  drawings  of  longitudinal  and 
cross  sections.^ 

Vascular  system. — Smith  and  Hamm  state  that  in  Stylops  melittae 
the  remains  of  the  dorsal  blood  vessel  or  heart  can  be  recognized 
dorsally  to  the  gut* 

The  aorta  is  shown  very  indistinctly  by  Nassonow  in  Stylops 
melittae  Nassonow  (not  Kirby).' 

Nervous  system. — To  the  rather  limited  knowledge  of  the  nervous 
system  in  this  order  Smith  and  Hamm  have  added  a  brief  descrip- 
tion and  a  drawing  of  a  section  of  the  nervous  system  of  Stylops 
melittae  Kirby.  They  found  only  the  normal  three  ganglionic 
masses,  the  brain,  the  thoracic  and  ventral  ganglia.^ 

Tracheal  system^ — Although  Smith  and  Hamm  refer  to  Nassonow's 
valuable  works  on  the  anatomy  of  the  Strepsiptera  they  do  not  seem 
to  have  used  them  in  their  own  work  on  anatomy  of  Stylops  melittae. 
Consequently,  in  their  description  of  the  tracheal  system,  they  over- 
look the  existence  of  dorsal  and  ventral  tracheae  in  the  abdomen  as 
described  by  Nassonow  both  for  Stylops  and  Xenos.  They  describe 
only  a  single  main  branch  which  to  judge  from  their  figure  is  prob- 
ably the  dorsal  branch.* 

Considerable  mention  is  made  in  the  present  article  of  the  spiracles 
in  the  discussion  of  the  comparative  morphology  of  the  male  and  in 
the  descriptions  of  species. 

Reproductive  system. — Smith  and  Hamm  working  on  Stylops 
melittae  have  studied  the  brood  canal  and  its  trumpetlike  invagina- 
tions and  presented  a  number  of  illustrations.  These  illustrations 
are  of  value  in  that  they  fully  corroborate  Nassonow's  splendid 
work.  The  writers  suggest  that  the  spiny  processes  of  the  epithe- 
lium of  the  brood  canal  are  so  modified  as  to  assist  the  triungulinids 
in  reaching  the  exterior.' 

^  Smith  and  Hamm,  1914,  p.  39,  pi.  82,  figs.  S  and  4,  g. 

*  Idem,  p.  430,  pi.  82,  figs.  8  and  4. 

*  Nassonow,  1893,  a,  pi.  2,  flg.  1,  n. 

«  Smith  and  Hamm.  1914,  p.  439,  pi.  32.  flg.  3. 
■  Idem.  p.  439,  pi.  82,  flg.  4. 

*  Idem,  pp.  437,  438,  pi.  82,  flgs.  8,  4 ;  pL  88,  flgs.  6,  7. 
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EXTEBNAL  8TBUCTUBE. 
TBIUNGDLINID. 

The  triiingulinid  or  first  larva  (fig.  1)  of  the  Strepsiptera  re- 
sembles most  in  form  the  larvae  of  the  Dipterous  family  Cyrtidae, 
of  which  the  first  stage  of  Pterodontia  flavipes  Gray  has  been  de- 
scribed. This  larva,  of  course,  differs  from  the  Strepsiptera  by  being 
legless  and  without  mandibles.  The  first  larvae  of  the  Meloidae  and 
Rhipiphoridae  are  very  different  in  aj^earance.  Those  of  Meloidae 
have  the  tarsus  consisting  of  three  claws  (figs.  2,  3),  while  the  Rhi- 
piphoridae have  a  single  claw  at  the  base  of  a  pulvillus  (fig.  4) . 

The  Strepsipterous  hexapod  larva  is  a  well-organized  larva  with 
head,  3  thoracic  segments,  and  10  abdominal  segments.     The  eyes 


FlO.   1.— SlYLOPS   SWBNKI. 

Ventral  view  of  tri- 

UlTGULINID  Sm  0.158  Mil. 


FlO.  2.— Meloid  TBixmou- 
UN.   Ventral  view. 


Fio.  3.— Meloid  TRRTNan- 
LIN.   Ventral  yibw  . 


consist  of  rather  large  ocelli  in  a  group.  The  largest  ocellar  lens  in 
proportion  to  the  size  of  the  head  is  found  in  the  hexapod  larva  of 
Stichotrema  dallatorreannm  (pi.  67,  fig.  3).  It  has  two  pair  of 
smaller  ocelli.  Large  spots  of  pigment  can  be  seen  under  the  lenses. 
The  antennae  of  Stichotrema  are  three- jointed,  with  an  arista  on 
the  side  of  the  second  (pi.  67,  fig.  5).  The  mouth  parts  consist 
externally  of  a  pair  of  mandibles,  which  in  Stichotrema  are  very 
large  and  extend  backward.  There  is  a  chitinization  resembling  that 
of  Dipterous  larvae  surrounding  the  pharynx  (pi.  67,  figs.  2-5). 
The  legs  consist  of  coxa,  femur,  tibiae,  and  one-jointed  clawless 
tarsus.  The  epistemal  sclerites  are  quite  distinct  in  Stichotrema  (pi. 
67,  fig.  3).  The  first  seven  abdominal  segments  are  normal  in  all 
species.  The  eighth,  ninth,  and  tenth  are  variously  modified.  The 
tenth  bears  a  pair  of  very  long  stylets  (pi.  67,  figs.  1,  2). 

The  larva  of  Callipharixenos  mutri  has  five  pair  of  ocelli,  with  each 
one  clearly  outlined  as  a  separate  eye.  The  tarsi  are  one-jointed  with 
three  terminal  filaments  or  claws  (pi,  68,  figs.  4r-7).  ^  t 

Digitized  by  VjOOQ  IC 


406 


PR0CBBD1N08  OF  THE  NATIONAL  MUSEUM. 


TOU54. 


The  larva  of  Stylopa  swenki  is  illustrated  in  text  figure  1  and  of 
Stylops  calif  omica  on  plate  71. 

It  is  presumed  that  the  first  elongate  joint  of  the  leg  is  the  femur, 
although  it  may  be  the  trochanter.    In  the  latter  case  tarsus  would  be 


Fio.  4.— MTornns  soudaoinis  Pixbcb.   a,  tbiumouuiixd,  tsmtsal 
yocw;  h,  PosTBBiOB  LBo;  e,  PoerxBioB  coxa.;  €,  pulvillub,  ultsbal 

VIBW;  e,  PULVILLnSfTKHTBAL  YlXWif,  MOUTH  PABT8,  TSMTBAL  VTKW. 

absent  in  Stichotrema  (pi.  67),  Stylops  (pL  71,  fig.  7),  etc.,  and  the 
writer  is  not  willing  to  accept  this  view. 

Aherrationa. — Hoffman  (1914&)  describes  aberrant  triungulinids 
of  Xenos  bohlsi  Hoffman  and  Eupathocera  sphecidarum  Duf  our. 


The  female  structure  is  not  subject  to  as  many  modifications  as  that 
of  the  male.    In  fact,  so  few  are  the  characters  that  the  writer  had 

been  obliged  to  use  comparative  measure- 
ments of  the  dimensions  of  the  cephalo- 
thorax  to  separate  species.  Figure  5 
represents  a  generalized  female  cephalo- 
thorax  and  shows  the  location  of  the 
measurements  which  are  used  throughout 
the  present  paper.  Measurement  No.  1 
is  the  width  at  the  spiracles  (posterior 
pair  when  two  occur) ;  No.  2  is  the  width 
of  the  base  of  the  head;  No,  3  is  the 
width  of  the  head  at  the  emargination 
near  the  base  of  the  mandibles;  No.  4  is 
the  width  of  the  cephalothorax  at  the  base;  No.  6  is  the  length  fnm 
the  front  edge  of  the  spiracle  to  apex  of  head ;  No.  6  is  the  length 
from  base  to  apex  of  cephalothorax. 


Fio.  6.— Duobam  nxunBAtiNo  mxas- 

UBBMBXfTS  U8BD   IN   DB8CBIBIH0  R 
MALB  CBPHALOTHOBAZ. 
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The  mandibles  show  some  fair  characters  in  the  genus  JStylops 
and  are  used  in  the  tables.  The  principal  variation  is  in  the  num- 
ber and  position  of  the  teeth.    (See  pi.  71.) 

The  spiracles  furnish  good  characters  as  to  number,  position,  and 
form.  The  Callipharixenidae  have  two  pair  of  spiracles  on  the 
cephalothorax  (pL  68,  figs.  1, 2).  The  Xenoidea  have  otherwise  only 
one  pair,  and  it  is  presumable  therefore  that  this  family  are  not 
Xenoid  but  rather  Mengeoid.  Abdominal  spiracles  have  not  been 
noticed  except  on  Dacyrtocara  imdata^  which  has  three  pair.  (pL 
74,  figs.  5,  6.) 

The  median  unpaired  genital  tubes  are  so  often  impossible  to  find 
because  of  the  condition  of  the  material  that  it  is  the  writer's  practice 
to  note  them  whenever  observed.  In  addition  to  the  records  already 
published  it  may  be  noted  that  CdlUpharixenos  muirij  Chrysoco- 
rixenos  siamenMsj  and  Stylops  vicinae  have  five  tubes,  and  Dacyrto- 
cara undata  has  two  (pi.  74,  figs.  6,  6). 

In  the  Dacyrtocara  the  first  abdominal  segment  extends  far  in 
front  of  the  cephalothorax,  but  within  the  host's  abdomen  (pi.  74, 
figs.  5,  6). 

The  female  type  of  Ckrysooorixenoa  aiamensis  has  an  asymmetrical 
cephalothorax,  there  being  a  sort  of  tumor  near  the  base  of  one  side. 

MALB. 

The  writer  has  from  the  beginning  of  his  work  on  this  order  at- 
tempted to  find  other  characters  beside  those  of  the  appendages  for 
use  in  classification.  Although  it  was  quite  apparent  that  the  legs, 
antennae,  mouth  parts,  and  genitalia  gave  a  satisfactory  and  logical 
system  of  classification,  there  was  always  the  possibility  of  not 
being  able  to  identify  the  insect  if  the  appendages  were  lost. 

The  dorsal  thoracic  characters  were  delineated  in  the  specific  de- 
scriptions in  Bulletin  66,  and  transferred  to  the  generic  descrip- 
tions in  Genera  Insectorum.  But  the  great  divergence  of  thoracic 
structure  did  not  seem  to  permit  their  use  in  family  descripticms  or 
phylogenetic  studies. 

Since  the  last  contribution  on  the  order  many  new  q>ecies  have 
been  received  and  a  study  of  these  with  a  review  of  material  already 
described  now  makes  it  possible  to  give  a  clearer  treatment  of  the 
comparative  morphology  of  the  group. 

Progression  of  characters. — Certain  striking  trends  of  modifica- 
tion are  apparent.  The  antennae  may  be  considered  to  have  had 
typically  seven  joints  with  at  least  the  third  laterally  produced, 
flabellate.  These  appendages  are  found  in  the  order  with  any  num- 
ber of  joints  from  four  to  seven,  and  with  from  one  to  five  joints 
flabellately  produced. 
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The  tarsi  are  typically  five-jointed  with  two  terminal  claws  (pL  64, 
figs,  1,  10;  pi.  65,  fig.  1).  In  the  progression  of  characters  we  find 
four-jointed  (pi.  69,  fig.  1),  three-jointed  (pi.  75,  figs.  1,  7),  and 
two- jointed  tarsi  without  claws. 

The  wings  have  typicaUy  eight  primaiy  veins — costa,  subccst*. 
radius,  medius,  cubitus,  and  three  anal.  One  or  more  of  these  is 
frequently  absent,  although  the  first  four  are  always  present. 

The  prothorax  has  a  tendency  to  crowd  forward  into  the  head. 

The  metathoracic  praescutiun  rises  from  a  depressed  necklike  posi- 
tion (pi.  66,  figs.  1,  5,  6)  to  a  part  of  the  disk  (pi.  64,  figs.  1,  10) 
and  tends  to  crowd  backward  (pi.  69,  fig.  1),  separating  the  scutum 
into  two  lateral  pieces  and  pushing  the  scutelliun  far  back  (pi.  76, 
fig.  1).  The  scutum,  in  addition  to  dividing  on  each  side  of  scu- 
tellum  (pi.  64,  fig.  10),  also  tends  to  divide  transversely  from  the 
base  of  the  wing  to  the  scutelliun  to  form  the  parascutellum  (pi.  6i>, 
fig.  8).  The  postlumbium,  although  normally  intersegmental  (pi.  69, 
fig.  2),  has  at  least  in  one  case  become  a  chitinous  part  The  pleural 
suture  frequently  fails  to  reach  the  coxae  (pi.  65,  fig.  7).  The  scu- 
teUum  proper  never  reaches  the  base  of  the  wings,  but  a  small,  abso- 
lutely detached  part  is  connected  by  a  long  axillary  cord  to  the  wing 
(pi.  65,  figs.  6,  7;  pi.  66,  fig.  7;  pi.  70,  fig.  4;  pi.  72,  fig.  1). 

NormaUy  the  abdomen  has  the  ninth  or  genital  segment  ventrally 
greatly  surpassing  the  tenth  or  anal  segment,  and  all  the  other  seg- 
ments normal  ringlike. 

In  the  Halictophagoidea  the  eighth  segment  ventrally  also  is  often 
greatly  produced  (pi.  75,  fig.  4;  pi.  78,  fig.  3). 

OOliPiLSATIVB   IIOBPHOLOQT. 

Eyes. — ^The  head  is  characterized  by  the  large  raspberrylike  eyes 
with  separated  ommatidia.  These  vary  slightly  in  shape,  but  are 
usually  spherical  and  very  hairy  on  the  partitions.  The  number  of 
ommatidia  is  quite  variable  (see  the  various  plates). 

Mouth  porta. — ^The  mouth  parts  are  extremely  simple,  being  merely 
a  pair  of  mandibles  and  a  pair  of  maxillae  placed  distant  from  the 
exposed  pharyngeal  opening.  Labrum  and  labimn  are  absent  in  the 
adult,  although  present  in  the  last  larva.  The  mandibles  in  the 
earlier  groups  are  all  elongate,  falciform,  glabrous,  and  chitinous 
(pi.  66,  figs.  4,  7).  In  the  Halictophagoidea  they  are  often  mere 
fleshy  pubescent  appendages.  The  mandible  of  Triozocera  mexicana 
is  the  most  minute  yet  seen,  being  reduced  to  the  size  of  a  seta  (pi.  65, 
fig.  4).  The  maxillae  are  fleshy,  pubescent  appendages  usually  with 
ft  one-jointed  palpus  (pi.  74,  fig.  2),  but  in  Crawfordia  with  a  two- 
Jointed  palpus.  The  palpus  is  usually  terminal,  but  in  Triozocera 
mexicana  (pi.  65,  fig.  5)  and  several  species  of  Xenos  it  is  lateral. 
In  LihumelencTiua  koebelei  a  chitinous  filament  is  attached  to  the 
basal  joint  of  the  maxilla.  ^  , 
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Vertex. — ^The  head  is  emarginate  behind  in  Mengeoidea,  but  the 
cmargination  is  merely  taken  up  by  intersegmental  skin  (pis.  64,  65, 
66).  In  the  Halictophagoidea  it  is  also  frequently  emarginate,  with 
the  thorax  crowded  into  the  emargination  (pis.  74,  75,  76,  78). 

Antennae. — ^The  antennae  are  very  remarkable  in  all  genera  of  the 
order.    They  furnish  an  excellent  basis  for  family  characterization. 

The  Mengeidae  have  seven  jointed  antennae,  with  the  third  and 
fourth  joints  laterally  produced,  flabellate  (pis.  64,  65). 

The  Mengenillidae  have  six  jointed  antennae  with  the  last  four 
joints  laterally  produced,  flabellate  (pi.  66). 

The  Myrmecolacidae  have  seven  jointed  antennae  with  the  third 
joint  laterally  produced,  the  fourth  minute,  and  the  following  joints 
greatly  elongated  (pi.  69). 

The  Stylopidae  have  six  jointed  antennae  with  the  third  joint  only 
laterally  produced  (pi.  70). 

In  the  Hylecthridae  the  antennae  are  five-jointed,  with  the  third 
,oint  laterally  produced,  the  fourth  minute,  and  the  fifth  flabellate. 

The  Xenidae  (pi.  72)  and  Diozoceridae  (pi.  78),  have  four  jointed 
antennae,  with  the  third  joint  laterally  produced  and  the  fourth 
flabellate  subequal  to  the  produced  part  of  the  third. 

The  Halictophagidae  have  seven  jointed  antennae,  with  the  last 
five  joints  laterally  produced  and  flabellate  (pis.  74-78). 

The  Elenchidae  have  five  jointed  antennae,  with  only  the  third 
joint  laterally  produced,  but  the  fourth  and  fifth  are  elongate  and 
similar  to  the  prolongation  of  the  third. 

The  surface  of  the  antennae  is  extremely  sensitive,  being  covered 
with  little  cylindrical  disks  which  are  protected  by  multitudes  of 
setigerous  tubercles. 

Prothorax. — ^The  prothorax  throughout  the  order  is  small  and  re- 
duced. Normally  it  is  ringlike,  with  no  diflPerentiated  parts  dor- 
sally  or  laterally.  In  Triozocera  texana  (Mengeidae)  (pi.  64,  fig.  2), 
the  most  generalized  species  available  for  study,  the  sternum  has  a 
tiny  triangular  area  in  front  (presternum),  a  narrow  transverse 
eustemum,  a  subquadrate  central  area  (the  sternellum)  which  is 
divided  longitudinally  and  transversely  by  heavily  marked  chitini- 
zations,  a  tiny  poststemellum  and  a  transverse  spinastemite.  The 
pleural  area  is  not  visibly  separated  from  the  notum  or  the  eusternum, 
but  posteriorly  forms  a  hook,  opposite  the  transverse  chitinization  of 
sternellum.    These  two  points  form  the  bases  of  attachment  of  coxa. 

In  Tetrozocera  (Mengenillidae)  the  sternum  consists  solely  of  a 
spindlelike  piece  longitudinally  divided,  and  which  is  probably  com- 
posed of  sternellum,  precoxale,  and  trochantin  at  least,  because  the 
coxa  is  attached  to  a  point  at  the  extreme  lateral  tip;  and  a  small 
triangular  poststemellum  in  the  middle  (pi.  66,  fig.  2). 
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Dacyrtoca/ra  onoometopiae  (Halictophagidae)  has  the  same  type 
of  prostemum  but  lacks  the  tiny  poststemellum.  The  pronotum  is 
pushed  far  forward  in  the  head,  and  the  pleurites  are  narrow  strips 
abnost  invisible  from  above,  being  inclosed  in  the  head  (pi.  74,  fig.  2). 

Xenos  hubbardi  (Xenidae)  has  the  pronotum  simple,  but  the  ster- 
num is  transversely  divided  into  a  narrow  eustemum  and  a  slightly 
broader  band,  which  is  longitudinally  divided  and  has  a  posterior 
projection  about  the  middle  of  each  piece  to  which  the  coxa  is  at- 
tached. This  piece  is  therefore  the  stemelliun-fprecoxale-ftro- 
chantin-t-epistemiun-t-epimeron. 

PyriUoxenos  compactua  (Halictophagidae)  furnishes  the  best  op- 
portunity for  understanding  the  prostemal  and  mesostemal  areas. 
The  eustemiun  is  a  narrow  transverse  piece.  The  stemellum  is  longi- 
tudinaUy  divided.  Each  side  forms  a  half  ring,  composed  also  prob- 
ably of  precoxale  and  trochantin,  between  the  points  of  which  the 
coxa  is  attached.  This  is  the  only  prostemum  in  which  a  distinct 
pleural  suture  has  been  noticed.  The  epistemiun  reaches  the  coxal 
attachment  in  front  of  the  suture  and  behind  it  the  epimeron  is  di- 
vided, reaching  the  coxa  as  hypoepimeron.  The  epimeron  is  slightly 
visible  above.  Epistemum  is  not  visibly  separated  from  the  epinotum 
(pi.  77,  fig.  2). 

Anthericomma  barberi  (Halictophagidae)  has  a  very  interesting 
prothorax.  The  pronotum  is  a  circular  disk  completely  inclosed  by 
the  head  and  mesonotiun.  The  pleural  region  is  completely  within 
the  mesopleurum.  The  stemiun  consists  merely  of  two  oval  pieces 
longitudinaUy  separated,  to  which  the  coxae  are  attached,  and  at 
each  side  of  which  appear  parts  of  mesostemum.  These  two  pieces 
are  the  combined  parts  of  stemellimi^  precoxale,  and  trochantin. 

In  Delphacixenos  anomalocerus  (Halictophagidae)  the  pronotimi 
is  even  smaUer  than  in  the  preceding  species,  and  the  prostemum  is 
similarly  reduced. 

In  summary  therefore  we  may  describe  the  prothorax  as  a  very 
highly  modified  segment  with  the  parts  crowded  and  often  fused. 

The  prolegs  are  composed  of  a  tiny  coxa  at  the  base  of  an  elongate 
trochanter,  femur,  tibia,  and  tarsus.  In  previous  works  the  coxa  was 
overlooked.  Practically  all  the  important  variation  is  in  the  tarsus, 
which  is  five- jointed  with  two  claws  in  the  Mengeoidea  (pi.  64-66), 
four- jointed  without  claws  in  the  Xenoidea  (pis.  69,  70,  72),  three- 
jointed  in  the  Halictophagoidea  (pis.  73-78),  and  two-jointed  in 
the  Elenchoidea.  In  the  Mengeoidea  the  first  three  joints  are  cylin- 
drical, the  fourth  flattened  wdth  pulvillus,  the  fifth  elongate  with 
pulvillus.  In  the  Halictophagoidea  the  first  joint  is  often  very 
broadly  flattened,  pulvillate,  and  the  succeeding  joints  are  narrower, 
the  last  elongate  (pi.  74,  fig.  1).  The  femur  and  tibia  are  greatly 
shortened  and  broadened  in  Pentozoe  perctdeniya  and  Dacyrtoeara 
oncometopiae  (pL  74,  fig.  2). 
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Mesothorax. — ^The  mesothorax  throughout  the  order  is  small  and 
reduced,  but  not  so  much  as  the  prothorax.  Normally  it  is  ring-like. 
The  mesonotum  of  Triozocera  texana  (Mengeidae)  is  transversely 
faintly  divided  into  two  parts,  the  front  probably  best  considered  as 
the  scutum  and  the  posterior  part  the  scutellum.  The  elytra  or  bal- 
ancers are  club-shaped  and  attached  near  the  front  of  the  pleural 
zone.  They  have  a  tiny  hook  at  base,  which  probably  assists  in  the 
noise  making  produced  when  the  elytra  are  in  vibration.  The  pleural 
zone  immediately  beneath  the  attachment  of  the  elytra  is  broadly 
lobately  produced  and  has  the  anterior  edges  rough.  This  may  serve 
as  a  sort  of  drum.  The  lobe  is  the  epistemum-fepimeron,  and  prob- 
ably includes  the  trochantin  in  its  posterior  hook  to  which  the  coxa 
is  attached.  The  stemellum  is  quadrate  and  longitudinally  divided ; 
the  eustemimi  is  a  transverse  band  laterally  enlarged  and  partially 
merging  in  the  epistemal  lobe.  It  is  depressed  in  the  enlarged  por- 
tion and  bears  a  long  stigmatal  opening  (pi.  64,  figs.  2,  5). 

There  is  a  distinct  anal  lobe  on  the  elytron  of  Xenos  (mriferi^ 
Stylop8  cJutm^piom^  and  Neostylops  SJutrmord.  It  has  not  been  noticed 
on  other  species  (pi.  70,  fig.  6) . 

Tetrozocera  santchii  (Mengenillidae)  has  a  simple  band-like  me- 
sonotum, but  the  mesosternum  has  three  transverse  areas,  the  pres- 
ternum, eusternum,  and  stemellum.  The  latter  is  longitudinally  di- 
vided, each  half  being  triangular  with  the  coxae  attached  at  the  lat- 
eral angles.  The  epimeron  is  only  visible  from  the  side  (pi.  66, 
fig.  2). 

In  Muirixenos  dicrtmotropidis  (Halictophagidae)  the  mesonotum 
consists  of  three  transverse  distinct  areas — ^the  praescutum,  scutum 
and  scutellum,  and  postscutellum  (pi.  76,  fig.  1).  These  areas  are 
also  distinct  but  differently  formed  in  Pentozoe  peradeniya^  and 
Dacyrtocara  oncametopiae  (pi.  74,  fig.  1). 

In  Delphacixenos  anomalocerus  only  two  transverse  dorsai  areas 
are  distinguishable,  the  front  piece  being  praescutum.  This  condi- 
tion is  also  found  in  Pyrilloxenos  compactus. 

Dacyrtocara  oncometopiae  has  the  eusternum  large,  triangular, 
extending  between  the  hooks  of  the  stemellum.  The  epistemum  is 
large,  lobed  beneath  the  base  of  elytra,  and  posteriorly  forms  with 
trochantin  the  hook  to  which  the  coxa  is  attached  (pi.  74,  fig.  2). 

PyriUoxenos  compacttts  has  the  most  parts  to  its  mesosternum 
of  any  species  examined.  The  eusternum  is  large,  triangular,  as  in 
the  preceding,  and  separates  the  two  hooks  of  stemellum.  The 
half  ring,  at  the  ends  of  which  coxa  is  attached,  consists  of  three 
distinct  parts,  stemellum,  precoxale,  and  trochantin.  The  pleural 
suture  separates  episternum  and  epimeron  to  the  tips  of  the  hooks 
formed  with  trochantin  (pi.  77,  fig.  8). 

The  middle  legs  are  like  the  anterior  legs  except  that  in  the 
Halictophagidae  the  first  tarsal  joint  is  usually  mucronate^  The  t 
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coxae  and  tronchanter  are  apparently  often  fused.  The  coxa  is  never 
more  than  a  tiny  basal  piece  of  trochanter. 

MetathoTox. — The  metathorax  is  the  dominant  part  of  the  body 
of  the  male  strepsipteron  and  is  the  part  most  characteristic  of  the 
order  as  a  whole.  It  differs  most  from  other  orders  in  the  promi- 
nence of  the  postlumbium  throughout  the  order,  and  the  unusual 
development  of  the  postscutellum.  The  pleural  suture  is  almost 
horizontal  and  longitudinal  instead  of  vertical,  as  is  usually  found 
in  other  orders.  The  posterior  attachment  of  the  wings  is  very 
distant  from  the  lateral  prolongation  of  the  scutellum  and  if  at- 
tached at  all  the  axillary  cord  is  very  long. 

In  view  of  the  fact  that  the  metathorax  has  been  illustrated  for 
each  genus  and  fully  described  in  the  generic  descriptions,  this  dis- 
cussion will  take  up  the  various  parts  separately  and  trace  their 
modifications. 

Praescutum. — The  anterior  visible  piece  of  the  metanotum  is  the 
praescutum.  It  is  as  broad  as  the  scutum,  and  band-like  as  the  pro- 
notum  and  mesonotum  in  Mengea  (Mengeidae)  (pi.  64,  fig.  1),  large 
and  broad  and  not  fully  separated  from  the  scutum  in  Triozocera 
(Mengeidae)  (pi.  64,  fig.  10;  pi.  65,  fig.  1) ;  suppressed  as  a  neck  in 
Tetrozocera  and  Axiatrostylops  (Mengenillidae)  (pi.  66,  figs.  1,  5) ; 
raised  to  the  disk  but  narrower  than  scutum  in  Mengemlla  (Men- 
genillidae) (pi.  66,  fig.  6).  In  these  two  families  which  form  the 
Mengeoidea  the  praescutum  lies  entirely  in  front  of  scutum  and 
scutellum  and  does  not  in  any  way  push  backward. 

In  the  remaining  siiperfamilies  the  praescutum  lies  between  the 
lobes  of  the  scutum  and  its  anterior  line  is  more  or  less  continuous 
with  the  anterior  line  of  the  scuti.  In  Myrmecolax  the  scuti  some- 
what constrict  the  praescutum  before  its  posterior  apex,  but  in 
CaenocJiolax^  also  of  the  Myrmecolacidae,  this  piece  is  semioval 
(pi.  69,  fig.  1).  In  both  genera  of  Myrmecolacidae  it  is  longer  than 
broad. 

In  Xenidae  the  praescutum  varies  but  little,  being  either  semilunar 
or  keystone-shaped  and  broader  than  long  (pi.  72,  fig.  2). 

In  Diozocera  (Diozoceridae)  it  is  oblong,  and  in  all  Halictophagi- 
dae  it  is  longer  than  broad,  varying  more  or  less  in  shape  from 
oblong  in  Anthericomma  and  semielliptical  in  Pentozoe  to  pyriform 
in  Pentozocera. 

In  Elenchidae  it  is  elongate,  very  greatly  narrowed  behind  (Deine- 
lenchus)  and  sometimes  constricted  (Libumelenchus) . 

Scutum. — ^This  part  is  the  next  transverse  dorsal  sclerite  behind 
the  praescutum,  but  in  most  Strepsipterous  genera  would  not  be 
recognized  as  transverse.  It  is  always  strongjy  lobed.  Normally 
the  two  lobes  are  connected  behind  the  praescutum  and  in  front  of 
the  scutelliun,  but  this  connection  is  only  to  be  found  in  a  few 
genera: 
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In  Triozocera  (Mengeidae)  the  scutum  is  narrowly  connected 
with  the  praescutum  on  each  side  of  the  anterior  apex  of  scutelliun. 
It  is  greatly  produced  posteriorly  (pi.  64,  fig.  10;  pi.  65,  fig.  1).  In 
Mengea  it  is  very  narrowly  united  in  front  of  the  broader  scutelliun 
(pL  64,  fig.  1).  The  lobes  are  posterior.  The  same  condition  exists 
in  Tetrozocera  (Mengenillidae)  (pi.  66,  fig.  1). 

On  the  other  hand,  the  pudiing  of  the  praescutum  into  the  scutum 
in  the  Xenoidea  and  subsequent  families  has  made  the  scutmn  humer- 
ally  lobate.  The  bridge  between  the  lobes  occurs  also  in  Cdenocholax 
(Myrmecolacidae)  (pi.  69,  fig.  1),  Neostylops  (Stylopidae)  (pi.  70, 
fig.  1),  Cyrtocaraxenoa  (Halictophagidae)  (pi.  78,  fig.  1),  and  Deine- 
lenchus  (Elenchidae). 

In  all  other  genera  studied  the  scutum  occurs  as  two  lateral  hu- 
meral lobes  separated  by  praescutum  and  scutellum  (see  pis.  66,  72, 
75,76,77). 

Parascutellum. — ^The  scutum  in  the  more  generalized  genera  was 
bounded  by  praescutum,  scutellum,  and  epimeron,  but  early,  in  the 
modification  of  the  group  a  suture  appears,  beginning  at  the  anterior 
base  of  the  wing  and  extending  diagonally  toward  some  part  of  the 
scutellum.  This  does  not  occur  at  all  in  Tetrozocera  (Mengenillidae) 
(pi.  66,  fig.  7),  and  is  incomplete  in  Triozocera  (Mengeidae)  (pL 
65,  fig.  8),  Neostylops  (Stylopidae)  (pi.  70,  fig.  4),  Myrmecolax 
(Myrmecolacidae),  Halictoxenos^  and  Crawfordia  (Xenidae),  Dio- 
zocera  (Diozoceridae) ,  and  Deinelenchus  (Elenchidae).  It  is  com- 
plete in  Caenocholax  (Myrmecolacidae)  (pi.  69,  fig.  2),  Xenos  (pi. 
72,  fig.  1)  Pseudoxenos^  and  Tachytixenos  (Xenidae),  all  Halicto- 
phagidae (pi.  75,  fig.  2;  pi.  76,  fig.  5;  pi.  78,  fig.  3),  and  Libumelen- 
chus  (Elenchidae).  The  part  behind  the  suture  is  called  parascutel- 
lum  because  it  is  beside  the  scutellum. 

ScuteUimi. — ^The  third  median  sclerite  of  the  metanotum  is  the 
scutellum,  which  is  invariably  broadest  at  its  base,  and  anteriorly  is 
more  or  less  rounded  or  constricted.  In  the  Megeoidea  it  reaches 
forward  almost  as  far  as  the  scutum  and  is  subtriangular,  but 
rounded  at  apex  in  Triozocera  and  more  broadly  rounded  in  Mengea. 
In  these  two  genera  it  does  not  separate  the  scutal  lobes  completely. 

In  Austrostylops  (Mengenillidae)  the  scutellum  is  very  long  and 
broadly  separates  the  scuti  in  front.  In  Tetrozocera  it  is  similar 
to  that  of  Mengea.  In  MengeniHa  it  is  shaped  as  in  Triozocera  and 
narrowly  separates  the  scuti  (pi.  66,  fig.  6). 

In  Myrmecolax  and  Caenocholax  (pi.  69,  fig.  1)  (Myrmecola- 
cidae) the  scutellum  is  short  and  broadly  rounded.  In  Neostylops 
it  is  longer  and  broadly  rounded  (pi.  70,  fig.  1). 

Throughout  the  Xenidae  scutellum  is  longer  than  praescutum 
(pi.  72,  fig.  2).    In  Crawfordia  it  is  anteriorly  very  broad,  a  little 
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less  SO  in  Halictoxenos  and  truncate  at  apex,  and  in  the  true  Xenkd 
it  is  constricted,  pedunculate  at  apex. 

Diozocera  (Diozoceridae)  has  a  short  broadly  rounded  scutellum. 
In  all  the  Halictophagoidea  and  Elenchoidea  the  scutellum  is  short 
and  transverse,  but  variously  curved  or  truncate  on  its  anterior 
margin  (pis-  74-78). 

In  other  orders  of  insects  the  scutellmn  laterally  reaches  the 
posterior  attachment  of  the  wing,  being  connected  therewith  by 
the  axillary  cord.  In  the  Strepsiptera  the  base  of  the  scutellum  is 
very  far  behind  the  posterior  attachment  of  the  wings,  but  in  several 
genera  {Triozocera^  Neostylops^  Xenos)  there  is  a  cord  from  the 
base  of  the  wing  running  back  and  attached  to  a  tiny  sclerite  on  the 
epimeral  area  (pi.  65,  fig.  6;  pi.  66,  fig.  7;  pi.  70,  fig.  4;  pi.  72,  fig. 
1).  In  Xenoa  vesparwnt  there  is  a  small  piece  detached  from  scutel- 
lum but  next  to  it  and  between  the  parascutelliun  and  postscutellum, 
and  beyond  this  is  the  little  piece  to  which  the  cord  is  attached.  This 
would  indicate  that  two  little  pieces  of  scutellum  have  separated  off 
and  in  later  genera  disappeared  completely  (pi.  72,  fig.  1). 

Posilunibium. — ^This  flexible  area  behind  the  base  of  scutellum  is 
always  present  and  always  transverse.  It  lies  in  an  emargination 
of  the  base  of  the  postscutellum,  practically  at  the  transverse  aais  of 
the  body.  It  is  usually  soft  intersegmental  skin,  but  in  Eupathonera 
is  chitinized  and  of  the  same  texture  as  the  remainder  of  the  notum. 
(See  all  plates  with  illustrations  of  males.) 

Postscutellum, — ^The  fifth  median  zone  of  the  metanotum  (count- 
ing scutellum  as  the  second)  is  the  postscutellum,  which  is  the  largest 
single  piece  on  the  entire  body.  It  extends  back  far  over  the  abdomen 
and  is  concave,  allowing  considerable  flexibility  to  the  abdomen, 
which  can,  to  a  large  measure,  be  retracted  into  it  in  some  genera. 
(See  all  plates  with  illustrations  of  males.) 

Pretergite  and  prealare. — Pretergite  occurs  in  front  of  the  prae- 
scutum,  but  so  far  has  only  been  seen  in  Delphadxenos  anomalocerus 
(Halictophagidae) .  The  prealare  is  recognizable  besides  the  scutiun 
or  praescutum  and  in  front  of  the  base  of  the  wing  (pi.  75,  fig.  2). 

Wing  sclerites. — ^A  number  of  tiny  pieces  occur  around  the  attach- 
ment of  the  wing,  but  have  not  been  carefully  studied  (pi.  64,  fig.  2; 
pi.  75,  fig.  2). 

Pleurotergite. — ^Between  the  postscutellum  and  epimeron  or  hypo- 
epimeron  is  an  elongate  area  Imown  as  the  pleurotergite,  and  prob- 
ably derived  from  the  postscuteUiun.  In  Tetrozocera  and  other 
genera  this  is  apparently  divided  into  two  pieces  (pi.  66,  fig.  3). 

Wing. — ^The  wings  are  attached  far  front  on  the  metathorax,  being 
surrounded  at  their  base  by  prealare,  tegula,  scutum,  parascuteUum, 
epimeron,  and  epistemum,  with  certain  tiny  pieces  difficult  to  under- 
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stand.    The  scutellnm  is  only  connected  distinctly  by  the  cord  to  the 
tiny  area  far  behind  on  epimeron  opposite  the  base  of  the  scutellum. 

The  wing  venation  typically  consists  of  eight  radial  veins,  costa, 
siibcosta,  radius,  medins,  cubitus,  and  three  anal.  The  costa  is  but 
a  short  humeral  thickening,  beside  the  subcosta,  which  arises  from 
it  and  braces  the  anterior  margin  to  the  middle  of  the  wing.  In 
Triozocera  (pi.  64,  fig.  2)  the  radius  and  medius  do  not  have  basal 
connections,  but  appear  to  arise  from  subcosta.  Cubitus  is  isolated. 
The  first  and  second  anal  arise  from  a  strong  basal  area,  and  the 
third  anal  is  represented  by  a  darkened  area  only.  In  this  genus  a 
detached  piece  of  radius  strengthens  the  border  beyond  the  apex  of 
subcosta.  Medius  has  beyond  the  middle  two  detached  branches, 
one  in  front  and  one  behind. 

In  PyriUoxenos  the  number  of  veins  is  as  above  with  the  exception 
of  the  second  medial  branch  and  the  third  anal,  both  of  which  are 
lacking.  Here  radius  branches  from  medius,  and  these  with  cubitus 
have  a  common  source  (pi.  77,  fig.  7) . 

The  cubital  and  anal  veins  are  less  stable  than  the  others,  and  in 
the  Elenchidae  only  one  of  them  persists.  The  number  of  detached 
branches  of  radius  and  medius  is  also  variable  and  has  been  dis- 
cussed in  previous  contributions  of  the  writer. 

Pleural  suture. — ^This  suture  between  the  epistemum  and  epimeron 
is  diagonally  longitudinal  from  the  base  of  the  wing  to  the  coxa,  as 
m  Diozocera  insiUarum  (Diozoceridae)  (pi.  78,  fig.  7),  and  Tetro- 
zocera  santchii  (Mengenillidae)  (pi.  66,  fig.  8).  It  is  often  ter- 
mmated  on  the  sternum  opposite  the  junction  of  eustemum  and 
stemellum,  as  in  Xenos  (pi.  72,  fig.  1). 

Epimeron. — ^The  epimeron  is  usually  a  very  narrow  elongate  piece, 
reaching  the  base  of  the  wing  in  a  point  and  extending  back  above 
the  pleural  suture  and  beyond  it  to  the  coxa.  It  is  sometimes  sepa- 
rated into  several  parts.  In  Tetrozocera  it  is  one  continuous  un- 
broken area  from  wing  to  coxa  and  hardly  varies  in  width  (pi.  66, 
fig.  3).  In  Triozocera  it  is  interrupted  by  the  small  detached  scu- 
tdlar  piece  to  which  the  axillary  cord  is  attached  (pi.  65,  fig.  6). 
A  similar  piece  of  scutellum  with  attachment  to  the  axillary  cord 
occurs  on  the  epimeral  area  of  Neoatylops  crawfordi  and  Xenos  ves- 
varum.  We  may  consider  the  part  of  epimeron  in  front  of  this  little 
piece  the  epimeron  pteropleurite  and  the  posterior  part  which  reaches 
the  base  of  the  coxae  as  hypoepimeron  (pi.  65,  fig.  6;  pi.  66,  fig.  7; 
pi.  70,  fig.  4;  pi.  72,  fig.  1). 

In  many  species  epimeron  also  shows  relationship  to  the  sternellum 
(furcastemite  of  Crampton).  This  is  in  case  the  pleural  suture  does 
not  reach  the  coxa,  as  in  Triozocera  (pi.  65,  fig.  7),  Xenos  (pi.  72,  fig. 
1),  and  Delphacixenos  (pi.  75,  fig.  2),  in  which  case  epimeron  and 
stemellum  are  fused. 
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Epistemum. — ^The  epistemum  is  a  well-defined,  always  closed 
area,  beginning  at  the  base  of  the  wing,  usuaUy  longitudinally  elon- 
gate, and  always  inferior  to  the  pleural  suture.  It  is  sometimes 
bilobed  with  a  large  lobe  extending  forward  to  the  front  of  the  ster- 
num and  with  the  alar  lobe  smaller  and  acute,  as  in  Triozocera  mewi- 
cana  (pi.  65,  fig.  7).  The  epistemum  is  much  broader  in  Delr 
pkacixenoa  anomalocerusj  but  is  bilobed.  The  epistemum  proper  is 
the  lobe  to  the  wing;  the  inferior  lobe  is  the  lateropleurite.  The 
epistemum  never  reaches  the  coxal  area  in  the  strepsipterous  meta- 
thorax  and  in  this  it  greatly  differs  from  most  orders  of  insects  (pL 
64,  fig.  2 ;  pi.  65,  fig.  7 ;  pi.  66,  figs.  8, 7 ;  pi.  69,  fig.  2 ;  pi.  70,  figs.  2, 4; 
pi.  72,  fig.  1 ;  pi.  75,  fig.  2 ;  pi.  76,  fig.  5 ;  pL  78,  figs.  3,  7) . 

Stemv/m. — ^Tlie  Strepsipterous  sternum  is  a  large  area  without  dis- 
tinct sutures  but  always  having  a  strong  median  longitudinal  chiti- 
nization  behind.  This  chitinization  divides  the  stemelliun  into  two 
parts.  The  stemellum  (furcastemite)  is  transversely  separated  from 
eusternum  (basistemite)  in  front  of  it,  mereby  by  a  faint  line,  which 
is  sometimes  distinct  at  the  sides,  where  it  branches  from  the  pleural 
suture.  The  anterior  area  or  presternum  is  also  indistinctly  separated 
by  a  faint  line  (pi.  64,  fig.  2;  pi.  65,  fig.  7;  pi.  66,  fig.  2;  pi.  69,  fig.  3; 
pi.  74,  fig.  2;  pi.  75,  fig.  3;  pL  76,  fig.  5;  pi.  77,  fig.  4). 

Stemellum. — ^The  stemellum,  as  has  been  said  before,  is  sometimes 
fusefl  with  epimeron.  It  usually  also  contains  the  precoxale  and 
trochantin.  It  is  always,  however,  distinctly  separated  from  the 
coxa,  to  which  the  trochanter  is  loosely  articulated. 

Postcoxale. — ^In  Tetrozocera  a  tiny  strip  continuing  from  epimeron 
passes  behind  the  coxa  (pi.  66,  fig.  2). 

Poststernellum. — ^In  Tetrozocera  there  is  also  a  small  piece  between 
the  coxae,  which  is  probably  the  poststerellum  (postfurcastemite) 
(pi.  66,  fig.  2). 

Abdomen. — ^The  Strepsipterous  abdomen  contains  10  segments,  of 
which  the  first  two  or  three  are  usually  greatly  interrupted  or 
crowded  dorsally  and  ventrally,  but  normal  laterally  between  the 
postscutellum  and  the  hypoepimeron  (called  femoralia  by  early 
writers).  The  first  abdominal  spiracle  occurs  near  the  anterior  mar- 
gin of  the  first  segment  near  the  lower  pleurotergite  of  the  meta- 
thorax  (pi.  64,  fig.  7;  pi.  65,  fig.  9;  pi.  66,  fig.  3).  The  other  spiracles 
are  usually  difficult  to  find,  but  in  Tetrozocera  santchU  there  are 
eight  abdominal  spiracles  (pi.  66,  fig.  3). 

The  ninth  segment  is  always  ventrally  produced  beyond  the  tenth, 
which  is  merely  a  little  flaplike  covering  of  the  large  concavity 
made  by  the  ninth.  At  the  tip  of  the  ninth  is  the  oedeagus,  a 
chitinous  unpaired  median  tube  with  a  subapical  pore  for  the  exertion 
of  the  penis.  This  oedeagus  rests  in  the  depression  of  the  ninth  and 
is  apically  covered  by  the  flap  of  the  tenth  segment   The  shape  of  the 
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oedeagus  differs  very -greatly  between  genera  and  slightly  between 
species  (pi.  64,  fig.  8;  pi.  66,  fig.  10;  pi.  72,  fig.  7;  pi.  74,  fig.  4;  pi.  75, 
fig.  6;  pi.  76,  fig.  4;  pi.  77,  fig.  8;  pi.  78,  fi^  6,  6,  9, 12). 

The  tenth  segment  bears  the  anal  pore.  The  eighth  segment  is  in 
some  Halictophagidae  (Pentozoe,  Pyrilloxenos,  Delphacixenos,  Pen- 
tacladocera)  produced  beneath  the  ninth  segment  (pi.  75,  fig.  4; 
pi.  78,  fig.  3) .    Otherwise,  it  is  normal,  ringlike. 

CIASSIFIOATION. 

BEABONB  VOB  C0N8U>EBIN0  THE  STBEP8IPT1BBA  AN  OKDEB. 

Argument  based  on  rules  of  esiahliahing  an  order. 

In  1813  Eirby  set  down  an  excellent  set  of  four  rules  for  the  estab- 
lishment of  an  order  of  insects,  to  which  the  present  writer  added  a 
fifth  and  its  converse  in  Bulletin  66.  Taking  these  rules  one  by  one 
we  may  consider  the  evidence  supporting  the  contention  that  the 
Strepsiptera  must  be  considered  an  order. 

Rule  I.  When  cm  insect  in  its  perfect  state  combines  the  characters 
of  two  or  more  orders  {unless  it  he  deemed  advisable  to  place  it  in 
an  order  by  itself)^  it  should  arrange  with  those  whose  metaw/yr- 
phosis  is  the  same. 

The  Strepsiptera  do  not  combine  the  characters  of  any  two  or  more 
orders,  being  easily  distinguishable  in  either  sex  from  all  other 
insects.  They  have  the  usual  parts  belonging  to  the  insect  anatomy 
with  certain  exceptions.  Some  of  the  peculiarities  of  structure  have 
counter  parts  in  other  orders,  such  as  the  flabellate  antennae,  the 
oedeagus,  the  ensif  orm  mandibles,  the  elongate  trochanters.  They  do 
not  conform  in  type  of  metamorphosis  with  any  other  order,  although 
certain  features  of  the  metamorphosis  have  counterparts  in  other 
orders.  For  instance,  we  find  viviparous  reproduction  occurring  here 
and  there  in  other  orders,  but  none  showing  it  as  a  constant  type; 
we  find  hexapod  first  larvae  and  legless  later  larvae  in  various  fami- 
lies of  Coleoptera;  we  find  pupation  in  a  puparium  or  last  larval  skin 
in  Diptera  and  rarely  in  Coleoptera;  we  find  a  similar  pupa  in 
Hymenoptera;  but  we  do  not  find  any  order  in  which  the  entire 
Strepsipterous  type  of  metamorphosis  is  duplicated.  Hence,  on  the 
basis  of  Eule  I,  we  are  obliged  to  consider  the  Strepsiptera  an  order. 

Rule  U.  When  an  insect  possesses  the  characteristics  of  one  order 
and  the  metamorphosis  of  another,  in  this  case  it  should  foUow  the 
characters. 

The  Strepsiptera  do  not  fit  this  premise  in  any  way.  There  is  there- 
fore no  reason  under  Rule  II  for  aligning  them  with  any  other  order. 

Rule  m.  Where  an  insect  exhibits  the  metamorphosis  of  an  order, 
or  of  a  section  of  it  but  none  of  its  characters  nor  those  of  any  other 
334»— 19— Proc.N.M.vol.54 ^28 
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arder^  it  should  not  on  that  account  he  arranged,  in  such  order ^  but^ 
on  the  contrary^  form  a  distinct  one. 

The  metamorphosis  of  the  Strepsiptera  is  classed  as  hypermeta- 
morphic,  begimiing  with  larviparous  reproduction  of  free  living 
hexapod  larvae,  which  are  conveyed  by  various  means  to  the  larvae 
of  their  future  hosts.  These  hexapods  after  beginning  the  parasitic 
existence  distend  and  become  legless,  and  each  succeeding  molt  makes 
the  female  more  degenerate,  while  the  males  undergo  a  transforma- 
tion of  specialization.  Both  sexes  exsert  the  head  and  thorax  from 
the  abdomen  of  the  host  as  larvae,  and  the  male  pupa  is  formed 
within  this  last  larval  skin.  The  female  remains  imprisoned  within 
the  last  larval  skin  and  has  no  pupal  stage,  remaining  absolutely 
larviform. 

The  larviparous  reproduction  occurs  in  the  family  Micromalthidae 
of  the  Coleoptera,  in  Hemiptera,  in  Diptera,  and  elsewhere  in  in- 
sects. There  is  nothing  on  this  score  to  associate  the  Strepsiptera 
to  any  one  of  these  orders.  The  hexapod  larva  of  the  Strepsiptera 
has  its  counterparts  in  the  triungulin  of  the  Meloidae  (figs.  2,  3), 
the  triungulinid  of  the  Ehipiphoridae  (fig.  4),  the  planidium  type 
of  larvae  in  the  Hymenoptera,  and  especially  the  first  larvae  of  the 
Dipterous  family  Cyrtidae.  The  larvae  of  Pterodontia  flavipes  Gray 
of  the  Cyrtidae  are  parasitic  in  spiders.  They  look  more  nearly  like 
a  Strepsipterous  triimgulinid  than  any  of  the  others  but  are  distin- 
guished by  the  absence  of  legs.  The  internal  chitinous  structures  of 
the  Strepsipterous  larvae  and  the  backward  pointing  mandibles  are 
points  of  resemblance  to  the  Diptera  and  of  separation  from  the 
Coleoptera. 

However,  no  other  insects  have  a  metamorphosis  which  is  similar 
throughout  to  the  Strepsipterous  type,  and  we  have  but  one  type  in 
the  entire  group.  Metamorphosis  can  not  link  the  Strepsiptera  to 
either  the  Diptera  or  the  Coleoptera  because  the  structure  is  not 
similar  to  either  of  these  orders. 

Rule  IV.  Where  the  genera  which  compose  an  order  have  invari- 
ably one  kind  of  metamorphosis^  no  insects  that  vary  from  it  in  thai 
circumstance  should  be  placed  in  ity  unless  they  exhibit  a  perfect  agree- 
ment with  it  in  characters. 

The  genera  of  Strepsiptera  halve  invariably  one  type  of  metamor- 
phosis. They  can  not  therefore  be  placed  with  any  other  order 
which  has  a  different  type  of  metamorphosis.  This  precludes  their 
being  placed  in  the  Coleoptera,  Neuroptera,  Diptera,  or  Hymenoptera, 
with  all  of  which  various  authors  have  associated  them.  Certain 
Coleoptera  have  a  type  of  hypermetamorphosis  with  points  of  simi- 
larity, but  these  Coleoptera  by  virture  of  their  characters,  under 
Bule  II,  remain  Coleoptera.    The  Strepsiptera  cduld  only  be  ar- 
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ranged  with  them  if  they  exhibited  a  perfect  agreement  in  charac- 
ters. They  do  not  agree  with  any  part  of  the  Coleoptera  in  their 
characters.    Therefore  by  Bule  IV  the  Strepsiptera  are  an  order. 

Rule  V.  When  insects  formerly  placed  arbitrarily  in  some  of  the 
older  orders  are  found  by  paleontology  to  be  a  distinct  line  of  de- 
scent from  the  order  with  which  they  have  been  ranked^  and  show 
decided  difference  from  this  order  in  structure  or  in  metam/yrphosis, 
they  should  be  separated  out  to  form  a  new  order. 

In  converse:  Insects  which  should  be  separated  from  an  older 
order  in  accordance  with  any  of  the  preceding  rules,  and  yet  which 
nhow  a  comm/m  origin^  must  also  constitute  a  new  order. 

The  Strepsiptera  are  at  least  Tertiary  in  age,  and  possessed  in 
that  period  all  of  the  essential  characters  which  so  well  distinguish 
them  now  from  other  orders.  The  geographic  distribution  of  the 
group,  in  every  faunal  zone  of  the  globe,  especially  their  occurrence 
in  the  South  Seas,  in  Australia,  and  the  Malay  Archipelago,  is  evi- 
dence of  a  very  ancient  origin.  It  is  of  great  interest  that  tlie  most 
primitive  superf amily  contains  representatives  in  Australia,  Algeria, 
-Mexico,  and  Germany. 

No  group  of  insects  has  yet  been  found  with  which  the  Strepsiptera 
can  be  associated  phylogenetically.  They  stand  alone  in  their  pe- 
culiar structure  and  habits. 

The  evidence  therefore  is  all  for  their  separation  as  a  distinct  order. 

The  assemblage  of  characters  which  distinguish  the  order  may  be 
summarized  below.  It  must  be  understood  that  analogies  may  be 
found  to  many  of  these  characters  singly,  but  that  the  combination 
nowhere  else  is  to  be  found. 

CHABACTKRIBTICS    DTSTIM  U  U 18HIIV0    THE    OSDEB. 

Morphological  characters. 

1.  Dissimilarity  of  sexes,  the  male  winged,  hexapodal,  active;  the 
female  blind,  wingless,  legless,  inactive. 

2.  A  regular  sequence  of  structural  modifications  from  primitive 
to  highly  specialized,  is  observable  throughout  the  order,  paralleling 
yet  not  approaching  similar  evolutions  in  other  orders,  and  in  some 
ways  more  remarkable. 

3.  The  male  thorax,  which  is  undoubtedly  the  most  important 
ordinal  character,  is  absolutely  different  from  the  thorax  of  all 
other  orders.  The  thorax  of  Myodites  solidaginisy  a  Rhipiphorid, 
is  shown  in  plate  69,  figures  4,  5.  This  is  the  only  Coleopterous 
family  which  any  author  has  tried  to  ally  to  the  Strepsiptera. 

a.  The  prothorax  and  mesothorax  are  both  greatly  reduced,  and  the  meta- 
thorax  is  preponderant  This  is  the  only  group  of  insects  in  which  the 
metathorax  has  received  the  preponderance  of  size.  Certain  Coleoptera 
have  a  greatly  enlarged  metathorax  but  they  also  have  the  prothorax 
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greater  than  the  mesothorax.    The  greatest  reduction  of  Coleopterous  thorax 
occurs  on  the  mesothorax  (see  pi.  69,  fig.  4).    The  greatest  reduction  of 
Strepsipterous  thorax  occurs  on  the  prothorax. 
b.  The  prothorax  never  consists  of  more  than  a  tiny  ring,  but  It  is  often 
crowded  far  forward  Into  the  head  until  the  pleurae  are  reduced  to 
mere  Intersegmental  skin, 
o.  The  mesothorax  is  a  little  larger  than  prothorax,  with  several  small 
pieces,  all  separated  by  intersegmental  skin.     There  is  no  strength 
in  this  segment 
d.  The  seat  of  bodily  power  is  entirely  In  the  metathorax,  which  em- 
braces over  half  the  body. 
6.  The  head  is  separated  from  the  thorax,  and  each  segment  of  the 
thorax  from  the  others  by  intersegmental  sldns ;  furthermore  the 
various  pieces  of  the  prothorax  and  mesothorax  are  likewise 
separated.    In  addition  to  this  longitudinal  freedom  of  movement 
there  is  also  great  vertical  freedom  imparted  to  the  body  by  the 
intersegmental  areas  of  the  pleural  region.    Such  a  bodily  forma- 
tion is  very  primitive  among  insects,  occurring  otherwise  only 
in  the  lower  orders  of  hemimetabolous  insects.     It  indicates  a 
very  different  line  of  descent  from  all  tlie  other  holo-metamorphic 
orders. 
;    The  metathorax  displays  several  remarkable  characteristics.    The 
praescutum  migrates  from  a  position  as  a  depressed  neck  to  a  po- 
posltlon  in  the  braced  part  of  the  segment  and  pushes  backward 
breaking  the  scutum  and  reducing  the  scutellum.    The  scutum 
also  shows  a  tendency  to  divide  to  form  the  parascutellum  and 
In  the  extreme  modlficatl<Hi  Is  separated  from  it  by  interseg- 
mental skin.     The  postscutellum  is  the  predominant  piece  in 
the  entire  body,  being  as  large  as  all  the  rest  of  the  thorax. 
No  other  Insect  known  has  the  postscutellum  thus  enlarged,  and 
It  alone  Is  sufficient  to  absolutely  Identity  a  Strepslpteron.    At 
the  base  of  the  postscutellum  Is  an  area  known  as  postlumblum, 
which   In  the  more  primitive  groups  Is  Intersegmental,  but 
which  becomes  In  some  genera  a  chltlnlzed  piece. 
ff.  The  metathorax  of  the-  Strepslptera  Is  far  more  divided  than 
the  metathorax  of  any  other  order. 
h.  The  front  wings  are  reduced  to  Inflated  balancers,  which 
rapidly  vibrate  and  assist  In  the  making  of  noise.    They 
have  the  rudiments  of  wing  veins. 
i.  The  hind  wings   are  membranous,   longitudinally    folding 
with  only  radial  velna    The  axillary  cord  Is  not  attached 
directly  to  the  scutellum,  which  Is  quite  distant  from  the 
base  of  the  wing,  but  to  a  small  detached  piece  located  on 
the  eplmeral  area.     The  number  of  veins  varies  from 
eight  to  five. 
/.  The  pro-  and  meso-coxae  are  free  and  small,  the  meta- 
coxae  are  larger  and  more  broadly  attached.    The  pro- 
and  meso-trochanters  are  very  long,  the  meta-trochan- 
ters  are  shorter.     The  femora  and  tibiae  display  no 
unusual  characters.  The  tarsi  are  Isomerous,  typically 
five-jointed  with  claws,   but  progressively  reduced  to 
four,  three  and  two  joints  without  daws. 
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4.  The  male  Strepsipterous  head  is  characteristic. 

a.  The  eyes  are  large,  bulbous,  with  the  ommatldla  separated  by  partitions. 

5.  Tbe  antennae  vary  from  seyen-  to  four-Jointed  and  always  bave  at  least 

tbe  tbird  and  tbe  last  joints  flabellately  produced  and  covered  witb 
sensitive  organs, 
c.  There  is  neither  labrum  nor  labium,  and  the  pharyngeal  area  is  broadly 
exposed, 
d.  The  mandibles  are  ensiform  and  distant  from  the  buccal  opening, 
e.  Tbe  maxillae  are  two-  or  three- jointed,  resembling  palpi,  and  also 
distant  from  the  buccal  opening. 

5.  The  thorax  has  10  segments,  with  the  tenth  serving  as  a  flap  over 
the  extended  ninth.  The  tenth  bears  the  anal  opening.  The  ninth 
has  at  its  extremity  an  everted  acute  chitinous  tube,  with  a  subapical 
pore  for  the  extrusion  of  the  penis. 

6.  The  female  is  permanently  inclosed  in  the  last  larval  skin  and 
remains  in  the  body  of  its  host.  It  is  a  mere  sac  of  eggs,  larviform 
in  appearance  and  legless. 

a.  The  head  and  thorax  are  united  to  form  a  chitinous  disk  known  as  the 

cephalothorax.    This  has  only  a  mouth  opening,  a  pair  of  mandibles  and 

one  or  two  pair  of  spiracles.    It  is  the  only  exposed  part  of  the  body. 

h.  Between  the  head  and  thorax  on  the  venter  of  the  cephalothorax  is  the 

opening  of  the  brood  canal,  which  extends  between  the  female  and 

the  uncast  skin  at  least  to  the  third  and  sometimes  to  the  sixth 

segment 

c.  Entering  this  canal  are  from  five  to  three  unpaired  median  tubes  through 

which  the  young  escape  into  the  brood  canal  and  thus  leave  the  parent 

7.  The  male  pupa  is  of  the  form  of  the  Hymenopterous  pupa.  It  is 
contained  within  a  puparium  formed  by  the  chitinization  of  the  last 
larval  stage.  The  puparium  shows  definite  homologues  of  all  ap- 
pendages. The  head  forms  a  cap  or  cephalothorax,  which  is  burst  off 
when  the  male  emerges. 

8.  The  female  has  no  pupal  stage. 

9.  The  larvae  are  legless,  except  in  the  first  stage. 

10.  The  first  larva  is  active,  hexapodal,  with  long  anal  stylets, 
^th  backward  pointing  mandibles  and  peculiar  internal  chitiniza- 
;ion  surrounding  the  mouth. 

Internal  anatomy, 

11.  The  intestines  in  later  stages  are  closed  behind. 

12.  The  nervous  system  is  reduced  to  three  ganglia,  supraoeso- 
phageal,  thoracic,  and  ventral.  Even  in  the  degenerate  female  there 
is  a  large  brain. 

13.  The  malpighian  vessels  and  cutaneous  glands  are  absent  or 
greatly  modified. 

Biology. 

14.  Always  hypermetamorphic: 

a.  Hexapod  first  larvae. 

b.  Legless  degenerate  later  brvae.  Digitized  by  Google 
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c.  Dissimilar  sexual  development 

d.  Pupation  in  puparium  (male). 

e.  No  pupation  in  female. 

15.  Always  parasitic,  female  never  free. 

16.  Always  larviparous. 

17.  Each  morphological  group  confined  to  a  definite  group  of  hosts. 

18.  A  type  of  parasitism  which  sterilizes  but  does  not  kill  until 
the  yoimg  parasites  are  free  from  the  parent 

DESCRIPTIONS  OF  STREPSIPTERA. 

Order  STREPSIPTERA  Kirby. 

8TN0NTMT. 

Gorrecttons  to  BuUetln  06,  page  82 : 

Line  31.  Xenos,  1793  (a  genus  next  to  Ichneumon),  Rosst,  17d3. 

Line  32.  Phthiromyiae,  1809  (Tribe  III,  Dlptera),  Latrellle,  1800. 

Line  46.  Strepsiptera,  1859  (a  family,  Neuroptera  Trichoptera),  Gegenbaur, 
1859. 

Corrections  to  Genera  Insectomm,  f  asc.  121,  page  2 : 

Line  3.  Phthiromyiae.  Latreilie  (tribe  3,  Diptera),  QevL  Crust  Ins.,  vol 
4,  p.  388  (1809). 

Line  7.  Strepaiptera.    Qegenbaur  (family,  Neuroptera  Trichoptera),  1859. 

Line  11.  Slylopides.  Lacordaire  (family,  Ooleoptera),  Qen.  Ck>l.,  voL  6,  pp. 
634-641  (1859). 

In  view  of  many  new  lights  on  the  classification  new  descriptions 
are  given  to  many  groups  and  genera  and  detailed  studies  have  been 
made  of  the  transition  of  various  characters  from  group  to  group. 
Notwithstanding  the  many  new  characters  brought  out  there  is  no 
change  necessary  in  the  family  classification  except  as  to  the  position 
of  Stichotrematidae.  This  fact  amply  bears  out  the  author's  original 
choice  of  superfamily  and  family  characterizations. 

Table  of  superfamUiea  of  StrepHptera, 

1.  Mnle  tnrsl  with  five  Joints  and  two  tarsal  claws,  prothorax  and  mesothorax 
sliort,  transverse;  metapraescutum  entirely  In  front  of  the  scutl  and  not 

extending  between  them.    Female  unknown —  1.  Mengeoidea  Pierce. 

Male  tarsi  lacking  at  least  one  Joint  and  claws 2. 

2   Female  thoracic  spiracles  more  or  less  easily  discernible,  generally  promi- 
nent   Male  tarsi  with  four  Joints  (possibly  not  In  Stlchotrematoidea ) _  3. 
Female  thoracic  spiracles  not  usually  discernible,  never  prominent;  Ho- 

moptera    parasites 4. 

8.  Female  with  three  rows  of  12  or  more  genital  tubes  entering  brood  canal. 

stales  unknown.    Orthoptera  parasites 2.  Stichotrematoidea  Hofeneder. 

Female  with  four  of  five  unpaired  genital  tubes  entering  brood  canal.  Male 
tarsi  with  four  Joints;  prothorax  and  mesothorax  short,  transverse.  Para- 
sites of  Hymenoptera  and  Hemlptera 3.  Xenoidea  Pierce. 


Digitized  by 


Google 


NO.  2242.        MORPHOLOOT  OF  TEB  aTRBPaiPTBRA'-PIBRCB.  423 

4.  Male  tarsi  vrith  three  joints ;  prothorax  sometimes  invisible  at  sides.    Female 
head  apicaliy  lobed ;  V>nly  two  genital  tubes  entering  brood  canal. 

4.  Ealictophagoidea  Pierce* 
Male  tnrsi  with  two  Joints.    Female  head  with  tubercles  ventral,  more  or 
less  obsolete ;  only  three  genital  tubes  entering  brood  canaL 

6.  ElencluAdea  Pierce. 

I.  SuperfamOy  MENGEOIDEA  Kerce. 

This  superfamily  is  characterized  in  the  male  by  its  five-jointed 
tarsi  with  two  tarsal  claws  and  is  therefore  the  most  generalized  type 
in  the  order.  The  metathorax  also  shows  the  simplest  characters, 
the  five  known  genera  all  having  the  praescutum  entirely  anterior  to 
the  scutum  and  scutellum.  In  the  family  Mengeidae  the  praescutum 
is  bandlike  and  similar  to  the  pronotum  and  mesonotum.  In  the 
family  Mengenillidae  the  praescutum  is  depressed  necklike. 

Two  families,  five  genera,  six  species. 

Germany,  Algeria,  Australia,  Texas,  Mexico. 

Hosts  unknown ;  females  unknown. 

Table  of  families  of  Mengeoidea. 

Antennae  seven- jointed,  third  and  fourth  Joints  laterally  produced;  meta- 
thorncic  praescutum  transverse,  reaching  humeri;  scuti  entirely  behind 
praescutum;  scutellum  broadly  rounded  in  front,  longer  than  pmescutum; 
postlumbium  very  short  and  transverse 1.  Mengeidae  Pierce. 

Antennae  six-Jointed,  third,  fourth,  and  fifth  Joints  laterally  produced,  sixth 
elonfi^te ;  metathomcic  praescutum  transverse  quadrate,  not  reaching  humeri, 
depre5(sed  and  serving  as  a  sort  of  neck;  scuti  at  humeral  angles  reaching 
mesothorax;  scutellum  very  long,  narrowed  and  rounded  In  front;  postlum- 
bium about  as  long  as  broad 2.  MengeniHidae  Hofeneder. 

It  is  quite  possible  that  the  families  Stichotrematidae  and  Cal- 
lipharixenidae,  described  from  females,  may  correspond  with  these 
families  base  on  males. 

1.  Family  MENGEIDAE  Pierce. 

This  family  is  characterized  by  five-jointed  tarsi  with  claws ;  seven- 
jointed  antennae  with  the  third  and  fourth  joints  laterally  pro- 
longed; large  eye  facets  distinctly  separated  one  from  another;  trans- 
verse metapraescutum  not  prolonged  behind  between  scuti;  post- 
lumbium short,  transverse;  abdomen  with  10  segments,  the  first 
eight  normal,  the  ninth  ventrally  prolonged  and  bearing  the  oedeagus 
at  apex,  the  tenth  serving  as  a  flaplike  covering  of  the  ninth  and  con- 
taining the  anal  opening. 

The  scuti  are  narrowly  connected  in  front  of  the  scutellum  in 
ifengea  tertiaria^  but  in  Triozocera  they  are  narrowly  connate  with 
the  praescutum  at  the  sides  of  and  in  front  of  the  scutellum. 
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Table  of  genera  of  Mengeidae. 

Wings  having  eight  primary  veins  from  base,  with  one  distal  detached  vein  be- 
tween radius  and  medius  and  with  the  second  and  third  anal  veins  aplcally 
united  and  a  detached  anal  vein  beyond  these ;  fifth  and  sixth  antennal  Joints 
short,  not  much  longer  than  first  and  second 1.  Mengea  Grote. 

Wings  having  eight  primary  veins  from  base,  with  one  distal  detached  vein  be- 
yond the  tip  of  the  radius,  medius  with  two  detached  branches,  third  anal 
faint ;  fifth  and  sixth  antennal  Joints  elongate 2.  Triozocera  Pierce. 

1.  Genus  MENGEA  Grote. 

Correction  to  Bulletin  66,  p.  207: 

Lines  17, 18, 19.  Grote,  Augustus  RadcllfTe.  *1886.  (Changes  Triaena  Menge 
preoccupied,  to  Mengea,  new  name).  Can.  Ent,  vol.  18,  p.  100. 

Corrections  to  Genera  Insectorum : 

Page  8,  last  line.    Mengea.    Grote,  The  Canad.  Entom.,  vol.  18,  p.  100  (1886). 

Page  9,  lines  14-16.  Mengea  tertiaria,  Grote,  The  Canad.  Entom..  vol.  18,  p. 
100  (1886) ;  Pierce,  Bull.  U.  S.  Nat.  Mus.  No.  66,  p.  84,  pi.  1,  fig.  1  (1909) ; 
Hofeneder,  Berlcht.  Naturw.  Med.  Ver.  Innsbruck,  vol.  32,  pp.  83-57,  figs.  10-15 
(1910). 

This  genus  contains  one  species,  which  was  found  fossil  in  amber 
in  Germany. 

1.  MENGEA  TBBTIARIA  Grate. 

The  study  of  thoracic  characters  has  enabled  the  writer  to  make 
an  interpretation  of  Menge's  drawing  and  description  of  thb  species. 
This  drawing  is  necessarily  arbitrary,  but  differs  from  Menge's 
mainly  in  the  addition  of  the  postlumbium  (pi.  64,  fig.  1). 

This  species  differs  principally  from  Triozocera  by  the  length  of 
the  last  three  antennal  segments.  In  Mengea  the  fifth  and  sixth 
joints  are  short,  the  seventh  longer.  In  Triozocera  these  three  joints 
are  subequal  and  elongate,  the  sixth  being  a  little  shorter  than  the 
others. 

2.  Genus  TRIOZOCERA  Pierce. 

This  genus  has  several  interesting  characteristics.  The  facets  of 
the  eyes  are  large  and  well  separated.  The  head  is  not  crowded.  The 
mandibles  are  reduced  to  a  tiny  chitinous  filament  and  the  maxillae 
are  one-jointed.  The  pronotum  is  arched  forward  in  texana^  but  not 
in  mexicana.  It  is  a  simple  band  in  both  species.  Mesonotum  is 
composed  of  two  indistinctly  separated  transverse  pieces.  The  meta- 
scuti  are  not  or  at  most  only  partially  divided  transversely  to  form 
the  parascutellar  pieces.  The  mesopleurum  is  enlarged  to  form  a 
lobe  under  the  base  of  the  elytra,  beneath  which  is  the  spiracular  open- 
ing. This  location  of  the  spiracle  is  entirely  analogous  to  that  in 
Xenos,  The  tiny  pro-  and  meso-coxae  are  loosely  attached  to  lateral 
hooks,  which  are  apparently  a  fusion  of  trochantin,  epistemum,  and 
epimeron.    The  pro-  and  meso-trochanters  are  elongate.    The  meta- 
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coxae  tenninate  the  sternum,  being  contiguous  medially,  and  bear 
the  trochanters^  which  are  much  shorter  than  those  of  the  other  two 
pair  of  legs. 

Table  of  species  of  Triozocera. 

1.  Prothorax  arched  forward;  first  abdominal  spiracle  distinctly  on  the  first 

abdominal  segment ;  host  unknown ;  Texas texana  Pierce. 

2.  Prothorax  not  arched  forward ;  first  abdominal  spiracle  on  the  suture  between 

epimeroQ  and  first  abdominal  segment ;  host  unknown ;  Mexico 

mewioana  Pierce. 

TRIOZOCERA  TBXANA  Pleree. 

Plate  64,  figs.  2-10. 

This  species  has  served  to  make  Mengea  tertiaria  intelligible,  as  it 
differs  mainly  in  antennal  and  wing  characters.  Unfortunately  the 
specimen  was  caught  at  light  and  the  head  was  singed,  loosing  its 
antennae  (the  antennae  in  PI.  I,  fig.  10,  are  reconstructions  based  on 
T.  mexicana) .  Otherwise  the  type  is  perfect  and  gives  a  fine  under- 
standing of  the  most  primitive  characters  in  the  order.  By  tracing 
the  descriptions  through  the  paper  it  will  be  apparent  that  the  scutum 
in  later  families  has  become  medially  separated  by  the  backward 
crowding  of  the  praescutum  and  that  the  parascutellum  is  the  result 
of  a  transverse  fision  of  scutum.  Other  modifications  also  become 
clear.  The  thoracic  structure  of  this  genus  is  therefore  given  below 
in  considerable  detail. 

Prothorax  with  notum  arched  forward,  simple.  Sternum  lobate  at 
anterior  angles,  the  lobe  possibly  a  part  of  episterniun.  Prestemite 
tiny,  triangular.  Eustemum  short,  transverse,  united  laterally  to 
episternum,  which  is  prolonged  posteriorly  in  the  form  of  a  hook,  at 
the  apex  of  which  coxa  is  attached.  This  hook  probably  also  contains 
trochantin  and  epimeron.  The  stemellum  (furcastemite)  is  medi- 
ally divided  by  a  strong  black  line,  which  forms  an  inverted  T  with 
the  posterior  margin.  The  poststernellum  is  a  tiny  area  behind  the 
stemellum.  The  remainder  of  the  sternum  is  composed  of  soft  inter- 
segmental skin,  which  extends  forward  into  the  coxal  area.  The 
tiny  coxa  appearing  like  a  tiny  basal  piece  of  trochanter  is  attached 
to  the  pleural  hook  and  by  a  tiny  filament  to  a  little  hook  at  the  side 
of  the  stemellum.  The  trochanter,  femur,  tibia,  and  first  tarsal  joint 
are  elongate;  second  and  third  tarsal  joints  together  about  equal  to 
the  first,  pubescent  and  cylindrical;  fourth  joint  short,  inferiorly 
lobate  pulvilliform;  fifth  joint  arising  about  the  middle  of  fourth, 
more  slender  and  armed  with  two  minutely  dentate,  curved  unguea 

Mesothorax  with  notum  of  a  single  piece  faintly  divided  by  a 
transverse  fold.  The  anterior  part  is  divided  by  its  pubescence  into 
a  central  area  and  two  anterior  lateral  triangular  pieces.  The  latter 
are  probably  the  praescutiun  and  the  central  piece  the  scutum. 
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Behind  the  transverse  fold  is  the  scutellum  and  at  the  apex  folded 
in,  is  the  transverse  postscutellum.  The  posterior  angles  are  elon- 
gate, passing  beneath.  Below  the  attachment  of  the  clavate  elytra 
the  pleuri  are  greatly  inflated,  lobate,  with  the  anterior  margin 
granulate,  three  edged,  and  immediately  below  a  small  elytral  hoot 
The  sternum  ig  divided  into  four  parts,  the  pleurimi  is  fused  into 
one.  The  anterior  piece  on  the  median  line  is  a  very  narrow  trans- 
verse strip  (eustemum)  enlarging  very  greatly  toward  the  side. 
This  latter  area  is  strongly  depressed  and  distinctly  margined  be- 
hind by  the  inner  edge  of  the  pleural  lobe.  The  depression  becomes 
deepest  at  the  acute  posterior  comer  and  appears  to  be  diagonally 
cleft  to  form  a  spiracular  opening.  In  fact  on  focusing,  the  trachea 
can  be  seen  terminating  practically  at  this  cleavage.  The  pleural 
area  (trochantin-f  episternum+epimeron)  behind  the  angle  of  the 
so-called  spiracular  orifice  narrows  into  a  curved  hook  to  which  the 
coxa  is  attached.  Behind  the  eustemum  the  stemellum  is  medially 
divided  by  a  strong  inverted  T  as  on  the  presternum.  The  post 
stemellum  is  a  transverse  area  behind  the  stemellum.  The  coxa 
appears  as  a  small  basal  piece  to  the  trochanter.  The  legs  are  as  in 
pronotum. 

Metathorax  almost  four  times  as  large  as  prothorax  and  meso- 
thorax  combined.  Notum  consists  of  praescutum,  prelare,  scutum, 
scutellum,  postlumbium  and  postscutellum.  The  praescutum  is  con- 
vex on  anterior  margin  and  lies  entirely  in  front  of  the  scutum. 
Scutum  is  narrowly  connected  with  praescutum  at  apex  of  scutellum. 
A  faint  line  on  each  side  separates  the  suralare.  Scutum  is  divided 
to  form  parascutellum  by  a  line  from  base  of  wing.  Scutellum  is 
elongate  subtriangular. 

Opposite  the  base  of  the  scutellum  on  the  epimeron  there  is  a  tiny 
lobe,  to  which  is  attached  the  axillary  cord.  This  is  a  detached  part 
of  scutellum.  Behind  this  little  piece  the  epimeral  area  is  enlarged 
and  continues  unbroken  to  the  coxae  and  behind  them,  and  is  fused 
with  the  stemellum  in  front  of  the  coxae.  This  large  area  may  be 
called  hypoepimeron  to  the  coxae,  and  postcoxale  behind  them.  A 
faint  color  line  separates  presternum  from  eustemum,  and  a  faint 
fold  the  eustemum  from  stemellum.  The  coxae  are  conical  pieces 
and  are  contiguous  on  the  median  line.  The  trochanters  are  shorter 
than  for  the  other  two  pair.  Femur,  tibia,  and  first  tarsal  joint 
are  elongate. 

The  first  abdominal  spiracle  is  distinctly  on  the  first  abdominal 
segment,  but  near  the  edge  of  the  hypoepimeron. 

The  oedeagus  is  slightly  sinuate,  acute. 

The  wings  have  a  faint  indication  of  the  third  anal  vein,  so  the 
generic  description  is  changed  in  the  key  to  read  with  eight  primary 
veins.  This  is  made  clear  in  the  drawing  of  the  venter  whidi  shows 
the  bases  of  the  wings. 
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TRIOZOCERA  MEXICANA  Pierce. 

Plate  65,  figs.  1-10. 

Only  two  specimens  of  this  species  occur,  the  type  in  the  United 
States  National  Museum  collection  and  the  paratype  in  the  author's 
private  collection  at  the  museum. 

New  drawings  have  been  made  to  illustrate  the  thoracic  characters. 

By  the  use  of  improved  microscope  accessories  the  mouth  parts 
have  been  studied.  These  are  very  aberrant,  the  mandibles  being 
reduced  to  a  tiny  filament  and  the  maxillae  being  long  pubescent 
appendages  with  a  small  second  joint  attached  before  the  tip  (pL  65, 
figjs.4,5). 

The  antennal  structure  is  very  rough,  consisting  of  round  sensory 
organs  surrounded  by  setigerous  tubercles  (pi.  65,  fig.  8). 

The  description  of  texana  will  fit  this  species  in  general.  It  is  im- 
portant to  note  that  the  author's  illustration  in  Genera  Insectorum 
(pi.  1,  fig.  1)  was  in  error  as  to  the  shape  of  the  scutellum.  The  speci- 
men was  mounted  slightly  on  its  side  and  hence  not  easily  studied. 

n.  Family  MENGENILLIDAE  Hof  eneder. 

Erratum :  Gen.  Insect,  p.  10.  line  2,  read  "  Vol.  32  "  for  "  Vol.  81." 

This  family  is  characterized  in  addition  to  the  six-jointed,  four- 
branched  antennae,  and  five-jointed  tarsi,  by  an  emargination  of  the 
head,  a  metathoracic  praescutum  placed  entirely  in  front  of  the 
scutum  and  not  reaching  the  lateral  angles;  a  very  large  meta  coxa; 
and  a  large  postlumbium. 

Table  of  genera. 

1.  Scatnm  divided  by  scutellum 2. 

Scutum  narrowly  connected  In  front  of  scutellum Tctrozocera  Pierce. 

2.  Scutellum  broad  In  front;  wings  lacking  the  third  anal  vein,  with  t>vo  de- 

tached veins  between  radius  and  medius  and  one  behind  medius;  mandi- 
bles triangular : S^ustrostylops  Jjoa, 

Scutellum  narrow  In  front ;  wings  lacking  two  anal  veins,  with  two  detached 
veins  between  radius  and  medius  and  one  behind  medius ;  mandibles  elon- 
gate, acute Mengenilla  Hofeneder. 

3.  Genus  MENGENILLA  Hofeneder. 

Errata:  Gen.  Insect,  pp.  10, 11, 16.  29,  read  "Vol.  32"  for  "Vol.  31." 
BIENGENILLA  CHOBAUTH  Hofenedtf. 

Plate  66.  figs.  6.  7. 

Because  of  Hof  eneder's  misinterpretation  of  the  parts  of  the  thorax 
the  writer  has  made  drawings  based  on  the  original  illustrations  to 
serve  as  an  aid  to  the  proper  understanding  of  the  following  remarks. 

It  is  apparent  from  Hofeneder's  drawings  that  this  insect  has 
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structures  strictly  analogous  to  those  of  the  other  species  in  the 
famUy. 

The  pronotum  is  simple.  The  mesonotum  is  simple,  with  small 
lateral  basal  pieces.  Metanotum  has  the  praescutimi  raised  to  the 
level  of  the  remainder  of  the  metathorax  and  slightly  angolate  be- 
hind. The  scuti  are  narrowly  separated  by  tke  scutellum.  The 
postlumbian  is  very  large  and  the  postscutellum  relatively  small. 
At  the  side  of  postscutellum  are  two  small  pleurotergite  areas,  the 
lower  of  which  was  called  epimeron  by  Hof  eneder.  The  prelare  is  a 
large  piece  and  was  considered  part  of  epistemum  by  Hofeneder. 
Epistemum  is  longitudinally  divided,  but  only  the  lower  lobe  or 
lateropleurite  was  recognized  as  epistemum  by  Hofeneder.  The 
pleural  suture  extends  to  the  coxae.  The  epimeron  is  a  large  strip 
from  wing  to  coxa,  the  front  part  of  which  was  called  parapleuron 
by  Hofeneder,  and  in  his  figure  "  6a "  the  part  labeled  ♦'  sV^  is  the 
hypoepimeron.  Hofeneder  figures  the  little  triangular  piece  on 
epimeron,  which  the  writer  considers  a  detached  piece  of  scutellum. 
to  which  the  axillary  cord  is  attached,  as  described  under  Triozocera. 

The  prostemum  has  a  tiny  eustemum  and  a  transverse  stemellum, 
biemarginate,  with  the  coxae  attached  at  the  outer  angles  of  the 
emargination. 

The  mesosternum  has  a  transverse  presternum  and  a  transverse 
eustemum,  which  is  fused  with  epistemum.  The  stemellum  is  as  in 
the  prothorax. 

The  metastemum  is  large  and  not  divided  transversely,  but  with 
the  usual  longitudinal  division  of  the  stemellar  area.  The  epimeron 
extends  as  a  postcoxale  behind  the  coxae.  The  coxa  is  a  very  large 
lobate  area  bearing  the  trochanter. 

4.  Genus  AUSTROSTYLOPS  Lea. 

Plate  66,  fig.  5. 

Lea's  figure  of  Avstroatylops  gracilis  is  so  poor  that  it  is  impossible 
to  interpret  adequately  the  thoracic  scelerites.  The  writer  has  made 
a  drawing  in  which  a  slight  interpretation  of  Lea's  original  is  added. 

5.  TETROZOCERA,  new  genus. 

Type  of  the  genus. — Tetrozocera  santchii^  new  species. 

Name  derived  from  rkrpa  (four)  +  6fo$  (branch)  +  Kkpa%. 
(horn)  =  four  branched  antennae. 

Male. — ^Head  transverse;  eyes  large,  prominent,  with  many  large 
facets.  Mandibles  large,  flattened,  triangular;  maxillae  two-jointed, 
elongate.  Antennae  six- jointed,  sensitive,  with  the  third,  fourth, 
and  fifth  joints  laterally  produced  and  the  sixth  elongate.  Prothorax 
and  metathorax  transverse.    Elytra  subclavate.     Metathorax  very 
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large,  with  praescutum  small,  necklike,  depressed,  and  almost  con- 
cealed by  mesothorax  and  scutum.  Scutum  narrowly  connected  in 
front  of  the  broadly  rounded  scutellum.  There  is  no  indication  of  a 
fission  to  form  the  parascutellum.  Postlumbium  large,  postscutellum 
relatively  smaller  than  usual.  Wings  with  two  anal  veins  lacking. 
There  are  two  small  detached  veins  between  redius  and  medius,  but 
none  behind  medius.    Tarsi  five- jointed,  armed  with  two  long  claws. 

Female. — ^Unknown. 

Hosts. — ^Unknown. 

TETBOZOCERA  SANTCHII,  new  species. 

Plate  66,  figs.  1-4. 

Described  from  a  single  male  collected  by  F.  Santchi  at  Kairouan, 
Algeria,  in  August,  1907. 

This  species  differs  from  MengenUla  chohautii  Hofeneder,  also  of 
Algeria  in  the  following  characteristics:  The  praescutum  is  de- 
pressed, not  raised  to  the  disk.  The  scuti  are  connected,  not  sep- 
arated by  the  scutellum.  The  scutellum  is  broadly  rounded,  not 
acute  at  apex.  The  head  is  broadly  emarginate,  not  sharply.  The 
eyes  are  diagonal,  elongate,  not  rounded  when  seen  from  above. 

The  specimen  had  been  rather  badly  treated,  having  been  origi- 
nally in  alcohol  and  later  dry  mounted;  One  wing  is  missing.  It 
has  been  impossible  to  locate  the  tiny  scutellar  triangle  on  the 
epimeron,  but  it  may  be  present.  This  is  the  first  specimen  in  the 
order  in  which  the  abdominal  spiracles  have  all  been  visible.  They 
are  quite  large  on  all  but  the  eighth  segment.  The  first  is  located 
just  below  the  suture,  between  the  lower  lateropleurite  and  the 
epimeron,  but  entirely  on  the  first  segment.  The  lateropleurite  ex- 
tends forward  almost  to  the  wing. 

Typ^:— Cat.  No.  21434,  U.S.N.M. 

IL  Superfamily  STICHOTREMATOIDEA  Hofeneder. 

in.  Family  STICHOTREMATIDAE  Hofeneder. 

6.  Genus  STICHOTREMA  Hofeneder. 

1.  STICHOTREMA  DALLATORREANTJM  Hofeneder. 

Plate  67. 

Parasite  of  Sexava  nuhUa  Stal ;  Admiralty  Islands,  and  of  Sexava, 
species;  Schouten  Islands. 

Triungulinid :  Described  from  paratype  specimens  from  Schouten 
Islands,  sent  the  author  by  Doctor  Hofeneder.  Oblong,  with  trans- 
verse quadrate  head;  subequal  thoracic  segments;  eight  simple  ab- 
dominal segments;  the  ninth  dorsal  being  very  long  and  covering  the 
tenth,  quadrate,  with  apical  angles  armed  with  short  bristles  and 
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with  two  apical  tubercles  bearing  long  bristles;  ninth  ventral  short 
quadrate  with  setigerous  tubercles  at  apical  angles;  tenth  apical, 
dorsally  covered  by  ninth,  armed  with  a  very  long  pair  of  approx- 
imate bristles;  tarsi  consisting  of  single-jointed  pads. 

Head  apically  emarginate,  containing  very  peculiar  internal 
chitinizations.  The  mouth  opening  causes  an  emargination  of  the 
apex.  This  is  braced  by  a  ventral  bridge  which  sends  forward  an 
arm  on  each  side  of  the  mouth  and  also  two  similar  arms  backward. 
This  chitinization  extends  dorsally  and  forms  an  elliptical  orifice 
for  the  esophagus.  Externally  lying  over  this  chitinization  and  ap- 
parently connected  with  it  is  a  four-pronged  piece  with  at  least 
three  of  the  prongs  prominent  when  viewed  from  the  side  (illustrated 
in  pi.  67,  fig.  3).  The  mandibles  are  also  peculiar.  They  are  at- 
tached apparently  to  the  anterior  arms  of  the  ventral  bridge  and 
extend  laterally  almost  to  the  eyes  and  have  a  long  tooth  extending 
to  the  base  of  the  head.  The  antennae  appear  to  be  three  jointed  and 
are  placed  near  the  anterior  margin  about  halfway  between  mouth 
and  ocelli.  The  second  joint  has  a  long  lateral  arista.  The  ocelli 
are  in  three  pairs,  the  anterior  being  immense  in  comparison  to  the 
size  of  the  head.  The  crystalline  lens  is  convex  and  beneath  it  at 
some  distance  are  clusters  of  pigment  granules.  Two  smaller  ocelli 
lie  behind  this  as  shown  in  figure  3,  plate  67. 

Paratypes.— Cat.  No.  21435,  U.S.N.M. 

III.    Superfamily  XENOIDEA  Pierce. 

Table  of  families, 

1.  Male  unknown.    Female  cephalothorax   narrow   and  elongated   with   two 

pair  of  spiracles;  five  genital  tubes  entering  brood  canal.    Parasites  of 

Heteroptera .• IV.  Callipharixenidaey  new  family. 

Males  known.    Female  cephalothorax  broader,  with  only  a  single  "pair 
of  spiracles 2 

2.  Scutellum  broadly  rounded  in  front 3 

»cutellum  more  or  less  broadly  truncate,  and  pedunculate  In  front 4 

3.  Scutellum  shorter  than  praescutum;  postlumbian  short,  transverse;  anten- 

nae seven-jointed,  third  joint  laterally,  produced,  fourth  Joint  short,  fifth 
to   seventh    joints   elongate.     Female   unknown.      Parasites    of    Forml- 

coldea V.  Myrmecolacidae  Pierce. 

Scutellum  longer  than  praescutum;  postlumblum  at  least  half  as  long  as 
broad;  antennae  six-Jointed,  the  third  Joint  laterally  produced.  Female 
cephalothorax  broadly  truncate  or  rounded  at  apex;  head  almost  one- 
half  as  wide  as  metathorax  at  spiracles ;  five  genital  tubes  entering  brood 
canal.    Parasites  of  Apoldea VI.  Stylopidae  Kirby. 

4.  Praescutum  as  broad  as  mesothorax  at  base;   antennae  flve-Jointed,  the 

third  joint  laterally  produced,  fourth  very  sbort,  fifth  elongate.    Female 
cephalothorax  with  head  not  more  than  one-half  as  wide  as  metathorax 

at  spiracles.    Parasites  of  Apoidea VII.  Hylecthridae  Pierce. 

Praescutum  not  as  broad  as  mesothorax  at  base;  antennae  four-Jointed,  the 
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third  Joint  laterally  produced,  foartli  Joint  elongate.  Female  cephalothorax 
variable  in  sbai)e,  four  or  five  genital  tubes  entering  brood-canal.  Para- 
sites of  Xenoidea,  Sphecoidea,  and  Apoidea YIII.  Xenidae  Semenov. 

IV.  CALUPHARIXENIDAE,  new  family. 

Female  cephalothorax  elongate,  with  margin  distinctly  indicating 
thoracic  segments,  mesothoracic  and  metathoracic  spiracles  present, 
not  surpassing  the  margin;  brood  canal  extending  to  apex  of  sixth 
abdominal  segment  and  apparently  with  five  median  unpaired  geni- 
tal tubes. 

Triungulinid  with  seven  simple  abdominal  segments,  eighth  dor- 
sally  enlarged,  ninth  greatly  enlarged  and  partially  enclosing  the 
tenth  whcih  is  terminated  by  two  long  stylets.  Shorter  hairs  at  sides 
of  ninth.    Tarsi  one-jointed  with  three  filaments  or  claws. 

Includes  two  genera  and  two  species. 

1.  Callipharixenos  Pierce,  type  muiri  Pierce;  parasitic  on  00111- 
phara;  Amboina. 

2.  Chrysocorixenos  Pierce,  type  siamenris  Pierce:  parasitic  on 
CArysocoris;  Siam. 

7.  CALLIPHARIXENOS,  new  genus. 

Female  with  fire  unpaired  median  tubes  and  two  pair  of  cephalo- 
thoracic  spiracles;  cephalothorax  very  elongate  not  narrowing  per- 
ceptibly until  base  of  head  is  reached. 

Parasites  of  the  Scutellarid  genus  CaUiphara. 

Type  of  the  genua. — Callipharixenos  muiri,  new  species;  Amboina; 
CaUiphara  hUliardierei  Fabricius. 

1.  CALUPHABIZENOS  llUnU.  nmr  ipMlas. 

Plate  68,  figs.  2-7. 

Described  from  three  females  extracted  from  specimens  of  Callir 
phara  hUliardierei  Fabricius,  collected  in  Ajnboina  by  F.  Muir, 
under  his  number  388.  One  female  contained  two  female  parasites 
in  the  fifth  ventral  segment  and  a  male  contained  one  female  in  the 
fifth  ventral.    Triimgulinids  were  present. 

Female  (pi.  68,  figs.  2,  3).— Entire  body  8  mm.  long,  cephalo- 
thorax 1.2  mm.  long,  about  0.6  mm.  wide.  Abdomen  with  five  un- 
paired median  genital  tubes.  Cephalothorax  elongate  with  two 
pair  of  spiracles  opening  on  the  sides.  The  measurements  are  based 
on  the  metathoracic  spiracles  as  usual.  The  sides  of  the  head  extend 
backward  and  inclose  the  prothorax.  The  first  abdominal  segment  is 
also  apparently  a  part  of  the  cephalothorax,  separated  by  slight  con- 
striction. .  Mandibles  subquadrate  with  tooth  at  inner  apical  angle. 

From  this  point  on  whenever  females  are  measured  the  following 
dimensions  are  taken  with  the  aid  of  a  Bausch  and  Lomb  microscope, 
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160  mm.  tube  length,  1  inch  eyepiece  micrometer,  16  mm.  objective. 
The  measurements  represent  spaces  on  the  micrometer  scale  in  which 
one  space  =0.0149  mm. 
The  measurements  are  given  by  number  as  follows : 

1.  Breadth  of  cephalothorax  at  spiracles. 

2.  Breadth  of  head  at  base. 

3.  Breadth  of  head  at  base  of  mandibles. 

4.  Breadth  of  basal  constriction  of  cephalothorax. 

5.  Length  from  anterior  edge  of  spiracles  to  apex. 

6.  Length  from  base  to  apex. 

These  measurements  are  also  given  in  a  second  table  under  each 
species  comparing  them  proportionately  with  measurement  No.  1. 
(See  text  fig.  5,  p.  406.) 

Table  of  measurements. 


1 

3 

S 

4 

6 

6 

Index 
total. 

Type 

47 
1.00 

45 
0.96 

17 

36 
0.76 

60 
1.06 

60 
1.47 

RahtiTe  length  compared  to  breadth  at  spiracles .... 

5.'60 

This  shows  what  a  different  mathematical  formula  this  species  has 
from  the  genus  Stylops. 

Triimgulinid  (pi.  68,  figs.  4-7) :  Elongate,  hexapodal.  Head  trans- 
verse, emarginate,  with  five  ocelli  in  a  dark  patch  on  each  side.  These 
ocelli  are  completely  separated,  perfect,  simple  eyes  with  rather  large 
lenses  and  the  outline  of  the  entire  eye  darkened.  The  crystal  body  is 
funnel  shaped,  extending  through  the  ocellus.  Mandibles  elongate, 
slender,  curved,  turned  backward,  and  apparently  with  an  opening  in 
the  enlarged  tip.  The  pharyngeal  skeleton  is  much  more  slender 
than  in  Stichotrema^  consisting  of  an  arched  piece  and  two  almost 
straight  diverging  rods.  The  antennae  are  very  indistinct  even  with 
the  highest  power  magnification,  but  seem  to  be  composed  of  two 
joints  and  a  filament. 

The  coxae  are  very  large;  femora  and  tibiae  apically  spined ;  tarsu/ 
one  jointed,  terminated  apparently  by  three  slender  filaments.  This 
is  a  very  unusual  type  of  tarsus  for  Strepsiptera.  The  eighth,  ninth, 
and  tenth  segments  of  the  abdomen  are  greatly  modified.  The  eighth 
laterally  extends  almost  to  the  apex  of  the  ninth,  but  is  dorsally 
emarginate  and  ventrally  is  normal.  The  ninth  incloses  the  tenth, 
which  bears  a  pair  of  stylets. 

Types  (female  and  triungulinids) .— Cat.  No.  21436,  U.S.N.M. 

8.  CHRTSOCORIXENOS,  new  gtmm. 

Female  with  five  unpaired  genital  tubes,  and  two  pair  of  cephalo 
thoracic  spiracles.  Cephalothorax  very  elongate,  only  narrowing  in 
front  of  base  of  head. 
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Parasites  of  the  Scutellarid  genus  Ckrygocoris. 
Type  of  the  genw. — Chrysoearixenos  namensis^  new  species;  Siam ; 
Ghrynoeoru  ffrandis  Thunberg. 

1.  CHRTSOCORDOENOS  SIAMENSIS.  mw  spedM. 

Plate  68,  fig.  1. 

Described  from  one  female  from  a  specimen  of  Chryaocorie  grandis 
Thunberg,  from  Siam. 

Female. — ^Brood  canal  extends  to  apex  of  sixth  segment  and  seg- 
ments 2-^  have  median  mipaired  genital  tubes.  Cephalothorax  ap- 
parently includes  first  abdominal  segment  with  slight  constriction  at 
base  of  thorax.  Two  pair  of  cephalothoracic  spiracles.  Head  pro- 
longed behind  at  sidea 

Table  of  meaauremeniB, 


1 

2 

8 

4 

5 

e 

ft?? 

totaL 

Type 

LOO 

a98 

21 

as4 

40 

ao4 

00 

85 

LS7 

RafetiTelflogUi  compared  to  breadth  at  spliacles 

5b  91 

Type.—CfLt.  No.  21487,  U.S.N.M. 

V.  Family  MYRMECOLACTOAE  Pierce. 
Table  of  Oenera. 

Wings  short  in  proportion  to  body,  with  eight  primary  veins;  fifth  and  sixth 
antenna!  joints  subclavate;  tenth  dorsal  abdominal  segment  small,  not  con- 
cealing oedeagus  and  anal  cavity. 9.  MyrmecolcM  Westwood. 

Wings  long,  with  only  six  primary  veins  from  base,  the  cubitus  and  third  anal 
missing,  with  a  short  detached  vein  Just  below  the  apex  of  the  radius,  medius 
short  and  continued  by  a  long  detached  vein  beginning  behind  it  and  shortly 
before  its  apex;  fifth  and  sixth  antennal  Joints  slender  throughout;  tenth 
dorsal  segment  very  large,  completely  covering  oedaegus  and  anal  cavity. 

10.  CaenochoUM  Pierce. 

9.  Genas  MTRBfECOLAX  Westwood. 

1.  M.  nietneri  Westwood;  parasite  of  formidd;  Ceylon. 
10.  Genns  CAENOCHOLAX  Pierce. 

1.  C.  fenyesi  Pierce;  host  unknown;  Mexico. 

1.  CAENOCHOLAX  FENTESI  Pleree. 

Plate  69,  figs.  1-8. 

Brrata :  Gen.  Insect.,  p.  14,  last  line,  add  "  PI.  1,  unnumbered  figures" ;  p.  52, 
lines  14. 15,  read  "  4  *•  for  "  3.*' 

The  dorsal  portions  of  the  thorax  of  this  species  are  adequately 
described  in  previous  papers,  but  a  few  points  ought  to  be  empha- 

3343— 19— Proc.N.M.vol.54 ^29 
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sized  at  this  time.  The  mesonotum  is  distinctly  divided  into  three 
transverse  areas.  The  pronotum  is  pushed  lar  forward  between  the 
eyes.  The  metathoracic  scutum  is  not  divided  by  praescutum  and 
scutellum.    Parascutellum  is  completely  separated  from  scutum. 

The  pleural  plates  of  the  prothorax  and  mesothorax  are  conspicu- 
ous, and  ventrally  are  united  with  the  eustemum.  The  stemellum 
is,  as  usual,  longitudinally  strongly  marked  on  the  median  line. 
The  front  and  middle  trochanters  are  normally  elongate. 

The  metathoracic  pleurae  are  greatly  twisted.  The  prelare  is  a 
large  piece  indistinctly  separated  from  the  lower  lobe  of  the  epister- 
num  (lateropleurite).  The  epimeron  is  narrow  in  front  but  veiy 
large  in  the  hypoepimeral  zone.  The  pleural  suture  is  very  dnuous 
and  reaches  the  coxae.  Epistemum  does  not  come  near  the  coxae, 
being  terminated  as  usual  in  this  order,  far  forward.  The  stemimi  is 
indistinctly  marked  into  two  areas.  The  coxa  is  large  and  bears  a 
very  small  trochanter.    The  hind  femora  are  short  and  broad. 

VI.  Family  STYLOPIDAE  Kirby. 

As  now  characterized,  the  family  Stylopidae  has  in  the  male  six- 
jointed  antennae,  with  only  the  third  joint  laterally  produced ;  four- 
jointed  tarsi  without  claws;  metathoracic  praescutum  extending  be- 
tween scuti  but  not  always  separating  them;  postlumbium  rather 
large;  parascutellum  distinct;  and  in  the  female,  five  genital  tubes, 
distinct  mandibles,  distinct  spiracles. 

The  following  genera  and  subgenera  are  included: 

Stylops  Kirby  1802,  type,  melUtae  Karby;  60  species. 

Subgenus  Stylops  Barby;  48  species. 

Subgenus  Katastylops  Pierce,  type,  pdemonii  Pierce ;  1  species. 

Subgenus  Prontylops  Pierce,  type,  pUipedia  Pierce;  1  species. 

NeoBtylops  Pierce,  type,  crawfordi  Pierce;  6  species. 

Parastylops  Meijere  1908,  type,  -fldgeUatua  Meigere;  1  species. 

Table  o/  genera  of  Stylopidae  (Males). 

1.  Metathoracic  scutum  not  divided  by  praescutum  and  scutellum 2. 

Metathoracic  scutum  divided  by  praescutum  and  scutellum;  antennae  short 

and  robust 11.  Stylops  Kirby. 

2.  Antennae  short  and  robust 12.  Neostylops  Pierce. 

Antennae  attenuate 13.  ParaMylopa  Meijere. 

Table  of  species  of  female  Stylopidae, 

1.  (o)  Spiracles  not  reaching  margin ^ 2. 

(6)  Spiracles  reaching  margin 8. 

2.  (a)  Mandibles  with  an  apical  tooth  and  a  strong  lateral  tooth  near  base; 

base  of  head  0.61  as  wide  as  cephalothorax  at  spiracles;  distance 
from  spiracles  to  apex  0.71  the  breadth  at  spiracles  {Stylops, 
group  1) ^ bipunctatae. 
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ib)  MandibleB  broad,  subquadrate,  with  apical  tooth;  base  of  head  0.62  as 

wide  as  c^halothorax  at  spiracles;  distance  from  spiracles  to  apex 

0.80  the  breadth  at  spiracles  {StylopSf  group  1) tnoeatac, 

3.  (a)  Spiracles  not  prominent 4. 

(6)  Spiracles  prominent 28. 

4.  (a)  Mandibles  without  tooth 5. 

ib)  Mandibles  toothed 1 8. 

5.  (c)  Cephalothorax  broada:  than  long 6. 

(b)  Cephalothorax  longer  than  broad 7. 

6.  (a)  Base  of  head  0.56  as  wide  as  cephalothorax  at  spiracles;  base  of 

cephalothorax  0.65  breadth  at  spiracles;  length  of  cephalothorax  only 

0.94  breadth  at  spiracles  {Neostylops,  group  1) crawfordL 

(h)  Base  of  head  0.61  as  wide  as  cephalothorax  at  spiracles;  base  of 
cephalothorax  0.80  breadth  at  spiracles ;  length  of  cephalothorax  0.96 
breadth  at  spiracles  {Stylops,  group  2) mandibularU, 

7.  (a)  Base  of  head  0.60  as  wide  as  cephalothorax  at  ^spiracles;   base  of 

cephalothorax  0.72  breadth  at  spiracles;  length  of  cephalothorax  1.10 

breadth  at  spiracles;  very  small  iKatastylop9) polemonii, 

(b)  Base  of  head  0.67  as  wide  as  cephalothorax  at  spiracles;  base  of 
cephalothorax  0.74  breadth  at  spiracles ;  length  of  cephalothorax  1.03 
breadth  at  spiracles;  very  large  (Pro9tylop9) pUipedis. 

8.  (a)  Mandibles  with  only  one  tooth,  not  angulate  on  side 9. 

(b)  Mandibles  with  an  apical  tooth,  and  an  angulation  or  tooth  on  side..  17. 

9.  (a)  Cephalothorax  broader  than  long •.—  10. 

ib)  Cephalothorax  as  l<mg  as,  or  longer  than,  broad 11. 

10.  (a)  Mandibles  subquadrate  with  tooth  at  inner  apical  angle;  base  of  head 

0.51  as  wide  as  cephalothorax  at  spiracles ;  base  of  cephalothorax  0.67 
breadth  at  spiracles;  length  of  cephalothorax  0.87  breadth  at  spi- 
racles {Stylopa,  group  8) . nubeculae. 

(6)  Mandibles  rounded  with  tooth  near  apex;  base  of  head  0.62  as  wide  as 
cephalothorax  at  spiracles;  base  of  cephalothorax  0.54  breadth  at 
spiracles;  length  of  cephalothorax  0.97  breadth  at  spiracles  (Stylops, 
group  4) subcandidae, 

VL  (a)  Cephalothorax  as  long  as  broad 12. 

(6)  Cephalothorax  longer  than  broad 15. 

12.  (a)  Mandibles  elongate  rounded 13. 

(6)  Bd[andibles  subquadrate 14. 

18.  (a)  Mandibles  with  tooth  on  inner  side,  surpassed  by  apex;  base  of  head 
0.58  as  wide  as  cephalothorax  at  spiracles;  base  of  cephalothorax 
0.74  breadth  at  spiracles;  spiracles  lateral,  hardly  prominent  (Sty- 

lopa,  group  5) krygeri. 

(b)  Mandibles  with  acute  tooth  at  apex;  base  of  head  0.58  as  wide  as 
cephalothorax  at  spiracle;  base  of  cephalothorax  0.82  breadth  at 
spiracles;  spiracles  lateral,  convex,  but  not  strongly  prominent 
{Stylops,  group  6) multiplicatae. 

14.  (a)  Tooth  of  mandible  near  inner  apical  angle ;  base  of  head  0.56  as  wide  as 
cephalothorax  at  spiracles;  base  of  cephalothorax  0.87  breadth  at 
spiracles;  spiracles  barely  marginal  (Stylops,  group  6) advarians. 

(b)  Tooth  of  mandible  apical;  base  of  head  0.60  as  wide  as  cephalothorax 

•It  piracies;  base  of  cephalothorax  0.78  breadth  at  spiracles;  spira- 
cles lateral,  but  not  prominent  (8tylop9,  group  6) bisalicidU. 

(c)  Tooth  of  mandible  halfway  between  apical  angles;  base  of  head  0.62 

as  wide  as  cephalothorax  at  spiracles;  base  of  cephalothorax  0.80 
breadth  at  spiracles;  spiracles  slightly  convex  on  margin  but  not 
prominent  {8tylop$,  group  6) spacBi^losae^ 
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15.  (a)  Mandibles  rounded  with  apical  tooth 16. 

(b)  Mandibles  emarglnate  at  apex  with  strong  outward  curved  tooth  at 

Inner  angle  and  outer  angle  rounded ;  spiracle  slightly  convex  but  not 
prominent ;  base  of  head  0.56  to  0.65  as  wide  as  c^>lialothorax  at 
spiracles;  base  of  cephalothorax  0.71  to  0.78  breadth  at  spkades; 
length  of  cephalothorax  1.02  to  1.18  breadth  at  spiracles  (/Stylopi, 
group  7) L er^esloe. 

16.  (a)  Base  of  head  0.64  as  wide  as  cephalothorax  at  spiracles;  base  of  cejAa- 

lothorax  0.79  breadth  at  spiracles;  length  of  cephalothorax  1.03 
breadth   at   spiracles;    spiracles    barely   marginal    {8iylop9,  groap 

8 ) hippotei, 

(&)  Base  of  head  0.55  as  wide  ns  cephalothorax  at  spiracles;  baae  of 
cephalothorax  0.77  breadth  at  spiracles ;  length  of  cephalothorax  106 
breadth  at  spiracles ;  spiracles  laterally  slightly  convex  but  not  promi- 
nent {Stylops,  group  8) - nasoni. 

17.  (a)  Mandibles  two-angled  at  apex  and  slightly  emarglnate  between,  not 

distinctly  toothed ;  base  of  head  0.66  as  wide  as  cephalothorax  at 
spiracles;  base  of  cephalothorax  the  same;  length  of  cephalothorax 
1.03  breadth  at  spiracles;  spiracles  barely  marginal  {Stylopt,  em 

9) - *weaki. 

(b)  Mandibles  toothed  at  apex  and  angled  on  outer  side ^ 

18.  (a)  Cephalothorax  as  long  as  broad;  spiracles  barely  marginal   {Stylopi, 

group  10) claytofUae  1». 

(&>  Cephalothorax  longer  than  broad 20. 

19.  Varieties  of  8.  claytoniae;  base  of  cephalothorax  0.68   breadth  at 

spiracles. 

(a)  Mandibles  rounded  with  apical  tooth  and  slight  angle  on  outer  side; 

base  of  head  0.54  as  wide  as  cephalothorax  at  spiracles. 

var.  daytome, 

(b)  Mandibles  subquadrate  with  tooth  near  inner  apical  angle  and  with 

strong  angle  near  middle  of  outer  side ;  base  of  head  0.58  as  wide  as 

cephalothorax  at  spiracles var.  imUatrix^ 

(0)  Mandibles  strongly  two-toothed ;  base  of  head  0.64  as  wide  as  cephalo^ 
thorax  at  spiracles var.  vierecU 

20.  (a)  Lateral  angle  of  mandible  not  toothlike 21 

(b)  Lateral  angle  of  mandible  toothlike  and  subbasal 22 

21.  (a)  Base  of  head  0.56  to  0.59  as  wide  as  cephalothorax  at  spiracles ;  base  ol 

cephalothorax  0.66  breadth  at  spiracles ;  length  of  cephalothorax  1.07 
breadth  at  spiracles  {Stylops,  group  11) bruneri 

(b)  Base  of  head  0.59  as  wide  as  cephalothorax  at  spiracles;  base  of  cepha- 

lothorax 0.70  breadth  at  spiracles;  length  of  cephalothorax  1.09 
breadth  at  spiracles  (Stylops,  group  11) ohiahomae, 

(c)  Base  of  head  0.60  as  wide  as  cephalothorax  at  spiracles;  base  of  cepha- 

lothorax 0.80  breadth  at  spiracles;  length  of  cephalothorax  1.06 
breadth  at  spiracles  (Stylops^  group  11) saHctariae, 

id)  Base  of  head  0.62  as  wide  as  cephalothorax  at  spiracles;  base  of  cepha- 
lothorax 0.73  breadth  at  spiracles;  length  of  cephalothorax  1.04 
breadth  at  spiracles  {Stylopa,  group  11) andrenoidei. 

(e)  Base  of  head  0.61  as  wide  as  cephalothorax  at  spiracles;  base  of  cepha- 
lothorax 0.75  breadth  at  spiracles;  length  of  cephalothorax  1.08 
breadth  at  spiracles;  outer  apical  angle  of  mandible  strongly  rounded, 
apex  emarglnate  between  angle  and  tooth  (Btylops,  group  11). 

wi^dUmUans. 
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22.  Base  of  head  0.57  as  wide  as  cephalothorax  at  spiracles ;  base  of  cepha- 
lothorax  0.69  breadth  at  spiracles;  length  of  cephalothorax  1.08 
breadth  at  spiracles  (NeostylapSf  group  2) soUdulae, 

28.  (a)  Mandibles  with  apical  tooth  or  sharp  angle,  but  without  lateral  angle.  24 
(6)  Mandibles  with  apical  tooth  and  an  angle  on  lateral  margins 29 

24.  (a)  Cephalothorax  broader  than  long  or  exactly  as  long  as  broad;  base  of 

head  0.59  as  broad  as  cephalothorax  at  spiracles 25 

(6)  G^halothorax  longer  than  brond 26 

26.  (o)  Mandibles  broadly  rounded,  toothed  near  inner  apical  angles;  breadth  at 
base  of  mandibles  0.40  as  broad  as  c^halothorax  at  spiracles; 
base  of  cephalothorax  0.77  breadth  at  piracies  (StylopB^  group 
12) , : einuaius, 

(b)  Mandibles  subquadrate  with  apical  tooth  pointed  outward;  breadth  at 

base  of  mandibles  0^1  as  broad  as  cephalothorax  at  spiracles; 
base  of  c^halothorax  0.73  breadth  at  piracies  {Stjllops,  group 
12) ffrandior. 

(c)  Mandibles  narrowly  rounded,  toothed  at  apex;  breadth  at  base  of 

mandibles  0.36  as  broad  as  cephalothorax  at  spiracles;  base  of 
cephalothorax  0.74  breadth  at  spiracles  {Stylopa,  group  12) — nudae. 

26.  (a)  Mandibles  merely  angolate  at  apex;  breadth  of  head  0.67  as  wide  as 

cq;)halothorax  at  spiracles;  breadth  of  cephalothorax  at  base  0.88 
breadth  at  spiracles;  length  of  cephalothorax  1.07  breadth  at  spiracles 

{8tylop9,  group  13) aalicifloria. 

(&)  Mandibles  distinctly  toothed  at  apex 27 

27.  (a)  Mandibles  subquadrate  with  outward  pointing  tooth 28 

(&)  Mandibles  rounded  with  apical  tooth;  base  of  head  0.52  to  0.56  as  wide 

as  cephalothorax  at  spiracles;  base  of  cephalothorax  0.69  breadth 
at  spiracles  (Stylopa,  group  12) comii, 

28.  (a)   Base  of  head  0.60  to  0.63  as  wide  as  cephalothorax  at  spiracles;  dis- 

tance from  spiracles  to  apex  0.64  to  0.68  breadth  at  spiracles  {Siylops, 

group  12) califomica, 

(b)  Base  of  head  0.57  to  0.64  as  wide  as  cephalothorax  at  spiracles;  dis- 
tance from  spiracles  to  apex  0.69  tp  0.74  breadth  at  spiracles  (Stylopa, 
group  12) vicinae, 

29.  (a)   Cephalothorax  broader  than  long;  breadth  of  head  0.53  as  wide  as 

cephalothorax  at  spiracles;  of  cephalothorax  0.69  breadth  at  spira- 
cles; length  of  cephalothorax  0.92  breadth  at  spiracles   (Stylopa, 

group  14) graenicheri. 

(  6  )   Cephalothorax  longer  than  broad 80. 

30.  (a)   Breadth  of  head  0.53  as  wide  as  cephalothorax  at  spiracles;  base  of 

cephalothorax  0.83  breadth  at  spiracles ;  length  of  cephalothorax  1.04 
breadth  at  spiracles  (Stylopa,  group  15) creaaoni, 

(b)  Breadth  of  head  0.56  as  wide  as  cephalothorax  at  spiracles;  base  of 
cephalothorax  0.77  breadth  at  spiracles ;  length  of  cephalothorax  1.04 
breadth  at  spiracles  (Stylopa,  group  15) diahola. 

<c)  Breadth  of  head  0.60  as  wide  as  cephalothorax  at  spiracles;  base  of 
cephalothorax  0.86  breadth  at  spiracles ;  length  of  cephalothorax  1.06 
breadth  at  spiracles  (Stylopa,  group  16) Tiartfordenaia. 

(d)  Breadth  of  head  0.61  as  wide  as  cephalothorax  at  spiracles;  base  of 
cephalothorax  0.71  breadth  at  spiracles ;  length  of  cephalothorax  1.04 
breadth  at  spiracles  (Stylopa,  group  16) neonanae. 
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Arrangement  of  female  stylopidae  according  to  bieadth  of  cephaJothora^  at 

8fHracle8. 


polemonU S4. 5 

salictariae 40. 7 

bntneri 41. 7 

neonanae 42. 0 

andrefwides 44. 4 

hnrtfordenHs 45. 0 

fioBoni 45. 0 

oklahofnae '. 46. 5 

erigeniae 47. 6 

Mpimcfatoe 48. 8 

medionitant 49. 0 

sparsipUoBoe 50. 0 


subcandidae 

Hnuatus 


50. 0 

50.2 

fHerecbi 50. 7 

nudae 52. 7 

9ioenki 53. 0 

hippotes 54. 8 

multiplicatae 54. 5 

bisalicidia 55. 0 

Family  Stylopidae  arranged  according  to  proportionate  meaturemeiUs, 


daytoniae 55. 6 

MoUciflorU 57.5 

imUatrix 58.0 

nuhecvlae 58.0 

cressoni 59. 6 

moeitae 6L  0 

diabola 62.0 

mandibulari* 02.0 

krygeH 62.6 

advariana 64. 0 

calif  arnica 64.0 

grandior 65.0 

dunningi 72.0 

vicinae 73.8 

crawfordi 740 

conUIL 76.0 

aoUdnlae 79.2 


pUipedia^ 


graenicheri 


80.5 

81.0 


Breadth  of  head 
in  proportion  to 
breadth  of  spira- 
cles. 


mAeaUM, 0.51 

groenickeri. 63 

crettond 53 

cfoytoniM. 54 

comU 54 

iiMon< 55 

cnM/ofdi.,  •  •  ■  •    .56 

yranaior 56 

advartant 56 

diabola 56 

hruneri 57 

toUdulae 57 

imUatrix, 58 

mulHplicatae. .    .58 

krygeri 58 

nudae 50 

vicinae 50 

einuatue. 50 

oklakomae 50 

poiemonU 60 

eaUetariae 60 

hieaUddis 60 

kartfordentit,.,  .60 
fiMHonitafw. . .  .61 
manditmlarie..    .61 

neonanae 61 

caiifomica 61 

erigeniae 61 

Upunctatae 61 

tuJbcandidae..,    .62 

moeetae, 62 

dunnlfigi 62 

epoTtipHfteae,,,    .62 

andrenoidee 62 

9ierecki 64 

kippoua 64 

ewenki 66 

ealidflorit 67 

pUipedie 67 


Breadth  at  base  of 
mandibles  in  pro- 
portion tobreadth 
at  spiracles. 


grandior...,.,  0.31 
grfMnkhtri,,..    .33 
mti  fidilmUjtU,    .83 
imiftffis......    .84 

piftpfdh......    .34 

Cfili/'/'..r*ff .     .35 

Cfli'i/oj-rtir.a 35 

er<>.9>tm .. ....    ,85 

ffciii!*/^ u/.if ,    .36 

eliiv'-.'^'i^'..^.,,    .36 

flW<^ 86 

oklahomae 36 

bleaHeidie 36 

eomii 37 

diabola 87 

polemonU 37 

advariane 37 

krggeri 37 

vieredci 38 

apartipUoeae,,    .38 

Hcinae 38 

erigeniae 80 

moeetae, 30 

einuatue. 40 

rteonanae 40 

muUipUeatae,  .40 
medionUane,.,    .40 

kippoue 40 

eiuid/lorU 40 

dunningi 40 

bruneri 41 

eoHdulae, 41 

ewertki 41 

andrenoidee,,,  .41 
bipunetatae,,.  .41 
eubcandidae.,    .42 

naeoni 42 

eaUctariae 42 

hartfordeneie,*    .44 


Breadth  at  base  of 
oephalothorax  in 
proportion  to 
breadth  at  spira- 
cles. 


eubcandidae...  0.54 

erawfordi 65 

bruneri 66 

ewenki 66 

nuibecuhu 67 

imitratrix 68 

clagtoniae 68 

vierecki 68 

graeniekeri 60 

comii 60 

eoUdulae, 60 

oklakomae 70 

dunningi 70 

neonanae .71 

polemonU 72 

grandior 73 

andrenoidee,, .    .  73 

vicinae 73 

nudae 74 

pUipedie 74 

krvgeH 74 

medioftUane..,    .75 

erigeniae 75 

ca^fomica 76 

einuatue, 77 

diabola 77 

naeoni, 77 

bieaUeidie, 78 

Mppotee 70 

bipunetatae...  .70 
mandibularie .  .80 
epareipiloeae,,    .80 

eattaariae 80 

moeetae 81 

multiplicatae .    .  82 

creeeoni 83 

eaUciflorU 83 

kartfordeneie. .  .  86 
advariane 87 


Length  from  spira- 
cles to  apex  in 
proportion  to 
breadth  at  spira- 
cles. 


nubeculae..,,  0.58 
mandibularie.    .59 

grandior 62 

eubcandidae..    .62 

imUatrix 62 

claytoniae 63 

graenkheri 63 

erawfordi 63 

tporsiptioKU..    .64 

naeoni .«  .64 

neonanae 64 

mumpHeatae .    .64 

kippfkee 64 

nudae 65 

medUmitane..  .65 
caHfomIca  ■ . , .    .66 

diabola 67 

vierecki 67 

creeeoni 67 

piUpedU 6ft 

eaUetariae 6S 

bieaUcUlis 60 

polemonU 60 

erigeniae, 70 

einuatue 70 

oklakomae 70 

comii 71 

eoUdulae, 71 

vicinae 71 

advariane 71 

andrenoidee,,,  .71 
bipunetatae,..  .71 
kartfordeneie,,    .71 

krygeri 72 

5run*r< 72 

ewenki 75 

dunningi 75 

ealidflorU 76 

mocetae 80 


Length  of  oephalo- 
thorax in  pro- 
portion  to 
breadth  at  spin- 
des. 


nubeenUae. . ..  0.87 

grandior, .....    .  w 

graenieheri,,,,   .93 

erawfordi M 

mandibularie,  .W 
eubeamdidae,,.   .91 

einuatue 97 

vierecki .99 

imUatrix, L09 

ckigtoniae 1.00 

nudae 1.00 

epareipiheae .  LOO 
muUtpUcatae .  1.00 
biaaUcidie,..,  1.00 

otfrarfaiM 1.00 

ewenki LOO 

krygeri LOl 

moeetae 1.08 

comU LOS 

caHfymiea..,.  LOS 

^pedie LOS 

vicinae 1.01 

kippotee LOS 

dUabola L04 

creeeoni L04 

neonanae L04 

andrenoidee,,,  L04 
MpuncUttae,..  L04 

naeoni LOO 

kartfordeneie,,  1.06 
fottctoria^....  LOO 

5rufi«r< L07 

eaUriflorU...,  L07 

eoUdulae LOS 

medUmUane..  1.08 

erigeniae LOS 

oklakomae.,,.  LOO 

SolemonU LIO 
unningi,..-  Lll 
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11.  Genoa  STTLOPS  Kirby  (1802). 

The  genus  is  hereby  limited  in  the  strict  sense  to  those  species  in 
which  the  scutum  is  completely  divided  into  two  lateral  pieces  by 
the  praescutum  and  scutellum.  Typically  it  is  also  characterized 
by  the  scutellum  being  rather  broadly  rounded  in  front,  not  peduncu- 
late. 

The  illustrations  published  by  various  authors,  especially  F. 
Smith,^  show  the  general  characters  of  the  genus.  On  the  strength 
of  these  trirnmerana  Smith  is  to  be  separated  from  aterrima  New- 
port and  placed  in  the  genus  Neastylops. 

The  genus  in  the  strictest  sense  is  now  composed  of  the  following 
species: 

1.  melUtae  Kirby,  1802  (type  of  genus);  Europe;  parasite  of 
Andrena  nigroaenea  Kirby. 

2.  kirbii  Leach,  1817;  England;  host  unknown. 

B.  daln  Curtis,  1828;  England;  parasite  of  Andrena  labiaUs 
Kirby, 

4.  ehUdreni  Oray,  1882;  Nova  Scotia;  parasite  of  Andrena  vie^ 
tima  Smith. 

5.  spencii  Pickering,  1885 ;  Europe ;  parasite  of  Andrena  tibialis^ 
Kirby. 

6.  aterrima  Newport,  1847;  England;  parasite  of  Andrena  trim- 
merana^  Kirby. 

7.  domimquei  Pierce,  1909;  France;  parasite  of  Andrena  fieseae^ 
Panzer. 

8.  championi  Pierce,  new  species ;  England ;  host  unknown. 
It  probably  also  contains: 

9.  thwaitei  Saunders,  1872;  Europe;  parasite  of  Andrena  afzelieUa 
Kirby. 

10.  nassonawi  Pierce,  1909;  Europe;  parasite  of  Andrena  carbon- 
aria  Linnaeus. 

11.  ventricosae  Pierce,  1909;  Hungary;  parasite  of  Andrena  ven- 
tricosa  Dours. 

As  full  descriptions  of  most  of  these  species  occur  in  Bulletin  66 
no  further  mention  will  be  made  unless  new  notes  require  it. 

2.  8TTL0P8  KIBBn  LaMli.  1817. 

Stylops  UrUi  Lbach,  Zool.  Misc.,  vol.  8,  p.  135,  pL  149. 

The  illustration  of  Stylopa  Idrbyi  Leach  by  the  author  proves  that 
it  differs  from  any  of  the  other  English  species,  by  the  frontal 
prominence,  the  shape  of  the  maxillae,  and  the  antennae.  Unfor- 
tunately the  methathoracic  structure  is  very  indistinctly  drawn,  but 
judging  from  the  shading  the  species  must  remain  in  typical  Stylops. 

*  Trans.  Bnt  Soc.  Lond.,  toI.  4,  n  ■.,  1850,  pp.  1-4,  pL  S4. 
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Dale  (1841)  records  coUectmg  on  April  28,  1840,  at  Glanville's 
Wootten,  England,  a  male  on  an  Andrena  containing  females. 

t.  STTLOPS  DALQ  Cvtii. 

Brratnm:  Qhl  Insect,  p.  16,  Une  88,  read  *'pL  226**  for  ''p.  226.** 

f .  8TTL0P8  SPBKCn  Pkkariii*. 

Brratum :  Geo.  Insect,  p.  17,  line  16,  read  *'  p.  168  *'  for  '*  p.  68." 

8.  STTIiOFS  CHAIIPIONI,  Mw  ipedM.   ' 

Plate  70,  figs.  6,  6. 

Described  from  a  type  male  collected  at  Woking,  Surrey,  England, 
April  24,  1900,  by  G.  C.  Champion,  and  two  paratype  males  col- 
lected April  6, 1912,  and  April  23, 1912,  at  Woking  by  H.  G.  Cham- 
pion. 

Length  8.5.  mm.    Velvety  black,  with  appendages  and  wing  veins 
'piceous  black,  tarsal  pads  creamy  yellow,  ninth  abdominal  segment 
and  oedeagus,  yellowish,  tenth  segment  black.    Wings  milky. 

Eyes  stalked  with  many  ommatidia,  very  narrowly  separated 
Head  triangularly  produced.  Antennae  six-jointed;  first  joint 
longer  and  broader  than  second,  which  is  ring  like;  third,  ring  like 
with  long,  broad,  flattened  flabellum,  reaching  about  to  middle  of 
sixth;  fourth,  broad,  flattened,  as  long  as  the  next  two  together, 
which  are  subequal.  Mandibles  small,  transparent  yellowish,  acute, 
ensiform,  barely  as  long  as  the  first  joint  of  the  maxillae.  Maxillae 
two-jointed,  the  first  longer  than  the  second,  broad,  flabellate,  longi- 
tudinally curved,  with  the  depression  beneath;  first  joint  longer  than 
second,  the  two  equalling  the  third  and  fourth  antennal  joints.  Head 
with  small  circular  emargination  behind. 

Prothorax  and  mesothorax  simple,  ^fetathorax  with  keystone 
shaped  praescutum,  scutum  two-lobed,  separated  by  scutellum,  which 
is  narrowly  pedunculate  in  front.  Scuti  carinate  from  wings  almost 
to  scutellum,  thus  indicating  partial  separation  of  parascutellum. 
Postlumbium  black  subchitinous,  bisinuate  at  base,  elongate  rounded 
behind,  as  broad  as  long.  Postscutellum  longer  than  anterior  por- 
tions of  metathorax.    Concave  for  reception  of  abdomen. 

Wing  venation  consists  of  the  basal  costa,  strong  marginal  sub- 
costa;  the  approximate  radius  with  the  area  between  darkened,  a 
short  detached  vein  arising  near  the  apex  of  radius;  the  usual  medius 
with  a  faint  detached  vein  in  front  of  it  and  a  short  approximate 
detached  vein  behind  it  near  apex ;  cubitus  and  three  anal,  the  last 
rather  short.    A  strong  fold  occurs  between  medius  and  cubitus. 

The  hypoepimeron  (femoralium)  practically  incloses  the  posterior 
coxae. 

The  color  of  the  anal  regions  is  unusual. 
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The  elytra  have  a  strong  marginal  yein  and  at  base  have  a  small 
romided  flap. 

Tffpe.—C9Lt  No.  21488,  n.S.N.M. 

The  remaining  species  are  to  be  retained  in  StylopB  until  the  male 
diaracters  are  known. 

TJwvukom  AS  TO  Qbovp. 

12.  aeteridia  Pieive,  1911;  Illinois;  parasite  of  Andrena  Sateris  Rob- 

ertson. 

Qboup  1. 

13.  bipimctatae  Pierce,  1909;  Indiana,  Nebraska,  Wisconsin,  para- 

site of  Andrena  hijmnctata  Cresson. 

14.  moeatae  Pierce,  new  species;  Washington;  parasite  of  Andrena 

moesta  Smith. 

Group  2. 

15.  mandtbtUari$  Pierce,  1911;  Illinois;  parasite  of  Andrena  mandi- 

bularie  Bobertson. 

Qboup  3. 

16.  nubeculae  Pierce,  1909;  Ck)lorado;  parasite  of  Andrena  nubecula 

Smith. 

Qboup  4. 

17.  subeandidae  Pierce,  1909;  Southern  California;  parasite  of  An* 

drena  eubcamdida  Viereck. 

Gboup  5. 

18.  krygeri  Pierce,  new  species;  Denmark;  parasite  of  Andrena^ 

species. 

Oboup  6. 

19.  mulHpUcatae  Pierce,  1909;  Wisconsin;  parasite  of  Andrena  nvuJr 

tipUcata  jCockerell. 

20.  advarians  Pierce,  1909;  British  Columbia;  parasite  of  Andrena 

advarians  Viereck. 

21.  bisalieidu  Pierce,  new  species;  Alabama;  parasite  of  Andrena 

bisalicis  Viereck. 

22.  spareipUoioe  Pierce,  1909;  Maine;  parasite  of  Andrena  spard^ 

pUoaa  Viereck. 

Qboup  7. 

23.  erigeniae  Pierce,  new  species;  Maryland,  Illinois;  parasite  of 

Andrena  erigemae  Kobertson. 

Qboup  & 

24.  Aippates  Pierce,  1909;  Ohio;  parasite  of  Andrena  hippotes  Bob- 

ertson. 
26.   Tuxsoni  Pierce,  1909;  Pennsylvania;  parasite  of  Andrena  naeoni 
Robertson. 
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Qboup  9. 

26.  swenki  Pierce,  1909 ;  Nebraska,  Pennsylvania ;  parasite  of  Andrena 
ioUdaginis  Bobertaon. 

Gbotjp  10. 

27a.  claytoniae^  var.  daytoniae  Pierce,  1909;  Georgia,  Illinois;  para- 
site &f  Andrena  imitatrix  Cresson  {dajftaniae  Bobertson). 

b.  var.  imitatrix  Pierce,  1909;  Texas;  parasite  of  Andrena  imi- 
toMx  Cresson. 

0.  var.  vierecJd  Pierce,  1909;  Texas;  parasite  of  Andrena  imitatfim 
Cresson  {texanaprofunda  Viereck). 

Gboup  U. 

28.  hrwieri  Pierce,  1909;  Nebraska,  Illinois;  parasite  of  Andrena 

iUinoienm  Bobertson. 

29.  oklahomae  Pierce,  1909;  Oklahoma;  parasite  of  Andrena  fdha- 

clypeata  miserahilia  Cresson. 

80.  salietariae  Pierce,  new  species ;  Illinois ;  parasite  of  Andrena  ealie- 

taria  Bobertson. 

81.  andrenoidea  Pierce,  1911;  Illinois;  parasite  of  Andrena  andre- 

noides  Cresson. 

82.  medianitam  Pierce,  new  species;  Colorado;  parasite  of  Andrena 

medianUana  Cockerell. 

Oboup  12. 

38.  sinuatt^  Pietce,  new  species;  Illinois;  parasite  of  Andrena  man- 
dibvlaris  Bobertson. 

84.  grandior  Pierce,  new  species;  Montana;  parasite  of  Andrena 

grandior  muUiplicatiformia  Viereck. 

85.  nudae  Pierce,  1911 ;  Illinois;  parasite  of  Andrena  nuda  Bobertscm. 

86.  camii  Pierce,  1909;  Wisconsin;  parasite  of  Andrena  oommoda 

Smith. 

87.  calif ormca  Pierce,  1909 ;  southern  California ;  parasite  of  Andrena 

subtUis  Smith. 

88.  vioinae  Pierce,  1909;  New  Hampshire,  Connecticut,  Canada,  Mas- 

sachusetts, Colorado;  parasite  of  Andrena  vicina  Smith. 

Qboup  18. 

89.  salicifloria  Pierce,  1909;  Washington;  parasite  of  Andrena  saU- 

cifloris  Cockerell. 

Qbottp  14. 

40.  graenicheri  Pierce,  1909 ;  Wisconsin ;  parasite  of  Andrena  nivdii 
Smith. 
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Gboup  15. 

41.  cressofd  Pierce,  1909;  Maine;  parasite  of  Andrefia  oresaani  Rob- 

ertson. 

42.  diahola  Pierce,  new  species;  North  Dakota;  parasite  of  Andrena 

JnscMcis  Viereck,  var. 

Gboup  16. 

43.  hartfordenris  Pierce,  1909;  Georgia,  parasite  of  Andre^ui  hart- 

forderisis  Cockerel!. 

44.  neonanae  Pierce,  new  species;   Georgia;  parasite  of  Andrena 

neonana  Viereck. 

12.  STTLOP8  ASTESIDIS  Pierce. 

Table  of  me€tsurenient8. 


flnedinfln. '. 

1 

2 

41 

8 

4 

6 

Q 

'^m^  Oarlfnjr^fne.  minoisi... 

(T) 

96 

(T) 

41 

(T) 

Qboup  1. 

IS.  SITLOPS  BIPUNCTATAK  Pierce. 

It  has  two  toothed  mandibles  and  spiracles  distant  from  margin. 
Table  of  measurements  of  female. 


flTMiciniAn , . .       .....  X  X 

1 

2 

3 

4 

6 

5 

1.  Typff,  T?idiana 

BO 

SO.B 

46 

81 
81 
28 

22 

20 
10 

41 
38 
38 

36 
84 
84 

68 

2.  Mefniska. 

60 

3.  Polk  Co.,  Wisoonsin 

60 

AYerege. 

48.8 

30 

20 

80 

86 

61 

Taking  measure  1  as  unit,  the  following  relative  lengths  of  the 
other  measurements  are  obtained : 


Specsbnen.. 

1 

2 

3 

4 

6 

6 

Index 
total. 

Relstlye  length  oompared  to  width  at  spfrades: 

1.00 

0.62 
.61 
.60 

0.44 
.80 
.41 

0.82 
.76 
.82 

0.72 
.67 
.73 

1.06 

.00 

1.00 

4.66 

2 

..     1.00 

4.41 

3 

.-     1.00 

4.66 

1.00 

.61 

.41 

.70 

.71 

1.04 

4.66 

The  range  of  differences  is  very  small.  A  numerical  index  may  be 
obtained  by  adding  the  six  relative  measurements  together.  This 
gives  totals  ranging  from  4.41  to  4.66  and  averaging  4.56,  which  we 
may  call  the  species  index. 

14.  STTLOPS  MOESTAE,  new  spedee. 

Described  from  two  females  extracted  from  a  specimen  of  An- 
drena moesta  Smith,  determined  by  H.  L.  Viereck,  collected  at 
Govan,  Washington,  March  29, 1911,  by  J.  A.  Hyslop. 
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Female. — Cephalothorax  broad ;  yellowish  brown  with  dark  red- 
dish brown  basal  band;  spiracles  not  reaching  lateral  margin;  man- 
dibles broad,  subquadrate  with  apical  tooth.  Length  of  cephalo- 
thorax, 1  mm. ;  breadth,  0.8  mm. 

Table  of  mensuremenis. 


SpMinMD 

1 

2 

3 

4 

6 

6 

Inda 

total 

1 .  Type,  Govan,  Washington 

63 
50 

88 
88 

24 
24 

50 
50 

40 
40 

61 
04.5 

.P&r&tvTM.  Qovan.  Washburton 

Avenge/ 

61 

88 

24 

50 

40 

62.7 



Relatlye  length  compared  to  breadth  at  spiraeles: 

LOO 
1.00 

a60 
.64 

ass 

.40 

a79 
.84 

0.77 
.83 

0.07 
LOO 

iSl 

2 

4» 

1.00 

.62 

.89 

.81 

.80 

LOS 

itt 

Type.— Cat.  No.  21439,  U.S.N.M. 

Gbotjp  2. 
IS.  STYIiOPS  HANDIBULARIS  Pteree. 

Table  of  measurementM  of  female. 


fltwirfmrni 

1 

2 

3 

4 

6 

6 

Indix 

total 

Type.CarIlnville,n]iiioiB 

62 
LOO 

88 
0.61 

21 

ass 

50 

aso 

87 
0l60 

00 

ao6 

Raladye  length  compared  to  width  at  spiraoles 

4.99 

Gboup  3. 

16.  STYLpPS  NUBECULAB   Pierce. 

Table  of  measurementi  of  female. 


Spedmen 

1     1     2          8 

4 

6 

6 

Index 

" 

total 

Type. 

1 
58       !  SO         21 
LOO  1    0.61  I    0.86 

80 
0.67 

83 
0.58 

61 
0.87 

liebtiTe  length  compared  to  width  at  spiraoles 

"iw 

Gboup  4. 

17.  8TTLOPS  8UBCANDIDAE  Pierce. 

Table  of  measurements  of  female. 


epechneo. 

1 

2 

3 

4 

5 

6 

Index 

total 

L  Typ**  SoHttifim  California 

50 
50 

81 
SI 

21 
21 

a.     !» 

38       1  82 

47 
50 

A  V  Qiragfl  ...* 

50 

31 

21 

37       1  81 

4a5 

^ 

Relative  length  oompared  to  width  at  spiracles: 

LOO 
LOO 

0.62 
.62 

0.42 
.42 

a52      a60 
.56  1      .64 

0.00 
LOO 

4.10 

a::;;::;::;:;;:;::::!::::;:!!::!:;:::::;:!:::!!!: 

4.M 

1          Aivnme 

LOOJ      .62 

.42,      .54  I      .62 

.07 

4.17 
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Gboxjp  6. 


17.  8TTLOP8  KRYGEBI,  n«w 


Described  from  three  females,  extracted  from  two  specimens  of  an 
Andrena,  originally  determined  as  Halictus  zonvlus  Smith,  collected 
at  Fejo,  Denmark,  November  6,  1915,  and  sent  the  author  by  Mr. 
J.  P.  Kryger. 

Female. — Cephalothorax  reddish  brown  with  large  basal  dark 
brown  area  extending  almost  to  the  middle;  rather  elongate,  not 
strongly  narrowed  in  front;  constricted  at  base;  spiracles  lateral, 
hardly  prominent;  mandibles  rounded  with  the  tooth  on  the  inner 
side  surpassed  by  the  apex. 

Length  of  cephalothorax,  1.1  mm. ;  breadth,  1  mm. 

Table  of  measurements. 


BpWilI10O>         .........................«.T.......,-.^.T. 

1 

2 

3 

4 

5 

6 

Index 

total. 

1.  Type 

61.5 
62.0 
64.5 

87 
37 
37 

27.5 
23.0 
26.0 

45 
'49'*" 

47 
45 
44 

65 

JL  PuatvDe 

63 

Averaiee 

62.6 

37 

25.5 

47 

45.8 

64 

_   _^  __ 

RelAtlve  length  compared  to  breadth  at  splradee: 

1.00 
1.00 
1.00 

0.60 
.50 
.67 

0.44 
.37 
.40 

0.73 
"*.'76* 

0.76 
.72 
.68 

1.05 

4.58 

3 

.97 

4.88 

ATeraiee 

1.00 

.586 

.40 

.745 

.72 

1.01 

4.46 

Tyy^.— Cat.  No.  21440,  U.S.N.M.    . 

Gbottp  8. 
»      19.  STTLOPS  MITLTtPUCATAK  Pierca. 

Table  of  measurements  of  female. 


1 

2 

3 

4 

5 

6 

Index 
total. 

pecim 

Type.  Milwaukee,  Wisconsixi.  Apr.  9, 1904 

Re&We  length  eemparodvfth  width  at  spiracle ... . 

54.5 
1.00 

32 
0.68 

22 
0.40 

45 
0.83 

35 
0.64 

55 
1.00 

■"'i'ii 

Sli  STTLOPS  ADVABIAK8  Plafce. 

Plate  71.  figs.  11, 12. 
Table  of  measurements  of  female. 


r. « .~-«                              ......-••,.....................•••. 

1 

2 

3 

4 

5 

6 

Index 
total. 

— .      .   <«rn«i<vf«^-vAr  "RHtiith Cohunhia ......r- 

64 
1.00 

36 
0.56 

34 
0.37 

66 

0.87 

46 
0.71 

64 
1.00 

SgSi;i1SSS»?S;iS5^ 

4.61 
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Illustrations  are  presented  of  the  female  cephalothorax  and  the 
right  mandible. 


21.  STTLOPS  BISALianiS,  ne^ 

Described  from  one  female  extracted  from  an  Andrena  hisdUcis 
Viereck  (determined  by  Viereck)  from  Alabama  collected  by  C.  F. 
Baker,  No.  2223. 

Female. — Cephalothorax  reddish  brown  with  darker  basal  band; 
broad  at  base,  narrowed  at  apex ;  mandibles  subquadrate,  with  single 
apical  tooth ;  spiracles  lateral,  but  not  prominent.  Length  of  cephalo- 
thorax, 0.9  mm. ;  breadth,  0.9  mm. 


Table  of  me 

BDOcimen 

asure 

1 

menu 

2 

3 

4 

5 

6 

Index 

total. 

Type 

S6 

1.00 

33 
0.60 

21 

0.36 

43 
0.78 

38 
0.69 

£6 
1.00 

Ite&tive  length  compared  to  breadth  at  spiracles .... 

i43 

Type.— Cat.  No.  21441,  U.S.N.M. 

22.  STTLOPS  SPABSIPILOSAE  Pterce. 

Table  of  measuremenU  of  fetnale. 


SDAcimen 

1 

2 

3 

4 

5 

32 
0.64 

6 

^v 

total 

Typfl  WaMoboro,  Wninfl  , .                   ,     

so 

1.00 

31 
0.62 

19 
0.38 

40 
0.80 

50 
1.00 

RefaVlve  length  compared  to  width  at  spiracles 

144 

Gbou 

P  7. 

23.  STYLOP8  BBIGKNIAB,  new  apMlea. 

Described  from  two  females  from  a  female  Andrena  erigeniae 
Kobertson,  collected  on  Erythrordimi  americanwm,  at  Plummers  Is- 
land, Maryland,  March  29,  1915,  by  J.  C.  Crawford ;  the  type  in  the 
collection  of  the  United  States  National  Museum  and  the  paratype  in 
the  collection  of  the  author.  Another  paratype  specimen  in  the 
museum  collection  was  taken  from  an  Andrena  erigeniae  collected 
at  Carlinville,  Illinois,  April  1,  by  Charles  Robertson. 

Female. — Cephalothorax  yellowish  brown,  with  broad  basal  dark 
reddish  brown  band.  Length  of  cephalothorax  of  type  0.8  mm.; 
breadth,  1  mm.  Mandibles  with  one  sharp  curved  tooth.  Cephalo- 
thorax broadest  behind  spiracles  which  are  laterally  prominent. 
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•n*"im 

1 

2 

3 

10 
20 
21 
16 
18 

4 

6 

6 

Index 

totaL 

1.  (irllnvlHa.  lUinoiB 

51 

40 

60 

42.6 

46.6 

31 
32 
32 
24 
28 

40 
37 
39 
30.6 
(T) 

36 
38 
32 
29 
33 

68 

68 
61 
46 

47 

3.  Phiinmiirs Tsland,  Ifaryland .......  .  .  . 

3.  Type,  Pimiimers'lsland,  lifarylaiid 

4.  Plnnim«ra  Talfirfd,  Mftryfand 

S.  Plnmrn^rip  Tjilund^  MaiyUmd 

AYBragD 

47.6 

20.4 

18.8 

86.6. 

83.4 

61.8 

Relattre  l«iigtb  compared  to  width  at  spiracles: 
1 

1.00 
1.00 
1.00 
1.00 
1.00 

o.eo 

.66 
.64 
.66 
.61 

0.36 
.40 
.42 
.37 
.80 

0.78 
.75 
.78 
.71 

(T) 

0.68 
.77 
.64 
.68 
.72 

1.13 
1.18 
1.02 
1.06 
1.03 

4.55 

2 

4  76 

3 

4  60 

4 

4.37 

5 

(T) 

ATerage 

1.00 

.61 

.30 

.76 

70 

1.08 

4.63 

Specimen  No.  4  is  quite  different  from  the  other  specimens  in 
its  proportions  and  size.    In  fact  it  is  possibly  a  distinct  species. 
rype._Cat.  No.  21442,  U.S.N.M. 


GboupS. 

24.  STTLOPS  HIPPOTES  Pierce. 

Table  of  measuremenU  of  female. 


SpedoMn 

1 

64.3 
1.00 

2 

3 

22 
0.40 

4 

43 
0.70 

6 

6 

Index 

total. 

TfP*     COhlTnlWIS,    Ohio        ..  ........  ...Tr^.T.Tr,r-.--.T- 

35 
0.64 

36 
0.64 

66 
1.03 

RelBttvelfliusth  compared  to  width  at  spiracles 

'"iw 

25.  STTLOPS  NASONI  Pierce. 

Table  of  measurements  of  female. 


Apedmen  ..x .......r.rr..r-r,-, t--- 

1 

2 

3 

4 

36 
0.77 

6 

0 

Index 

totaL 

Type 

45 
1.00 

26 
0.66 

10 
0.42 

20 
0.64 

48 
1.06 

Befa^e  length  oompand  to  width  at  spiracles 

i'44 

Obottp  9. 

26.  STTLOPS  8WBNKI  Pierce. 

Plate  71,  flgs.  1,  2.  8,  9, 10. 
♦     Table  of  measurements  of  female. 


SpednMD. 


Index 
totaL 


4.  Paratype,  Linoofai,  Nebraska 

RelatiYe  length  compared  to  width  at  spiracles. . 


53 
1.00 


35 
0.66 


22 
0.41 


35 
0.66 


40 
0.76 


66 

1.03 


4.61 


An  illustration  of  the  female  cephalothorax  is  presented. 
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CteoilPlO. 
27a.  STTLOPS  CLATTONIAB.  vmr.  CLATTONIAB  Pler««. 

Tahle  of  meaaurementM  of  female. 


QpedmOl r r  ,  r  ,  .   .  ,   ,  r  .  T  r  ,  .  T  r  ,  .  w  , 

1 

9 

8 

4 

6 

0 

iBdOC 

totiL 

Type,ThomaiTine,  Oeoniia.. ,.... 

R«IaUve  length  (»mpttr«d  to  width  at  8pixBd«s 

66.6 

1.00 

80.6 
0.64 

ao 

0.86 

88 
0.68 

36 
0.68 

60 
L06 

"iir 

87b.  STTLOPS  CLATTONIAB,  rmr.  DOTATRIX  Ptarc*. 

Table  of  meaeyremenU  of  female. 


Sprnhnim 

1 

3 

3 

4 

6 

0 

IndttK 

totaL 

Type,  Kmuid  Monntain,  Texas 

68 

1.00 

34 
0.68 

80 
0.84 

40 
0.68 

88 

0.68 

68 

1.00 

Relat^TeleiifthooiiiparedtowldthattpinoUe 

4.28 

27c  STTLOPS  CLATTONIAB.  Tar.  VIBRBCKI  Piwce. 

Table  of  meaeuremenU  of  female. 


Spedmen 

1 

2 

8 

4 

36 
36 
86 

5 

6 

61 
62 
48 

Indas 

totaL 

1.  Type,  Fedor, Te^as. .».».. ... 

40 
61 
61.6 

3L7 

34 

82 

19.6 

20 

10 

88 
87 
83 

2.  nofyoe.  Fedor.  Texas 

8.  Cotype,  Fedor, Texas .. 

Avenge 

50.7 

32.6 

19.6 

36 

84.6 

60 

" 

Relative  length  compared  to  width  at  spiraoUs: 

1.00 
1.00 
1.00 

0.64 
.60 
.62 

0.39 
.30 
.36 

0.71 
.68 
.67 

0.67 
.72 
.04 

1.04 
1.01 
.93 

4.66 

4.46 

2 

3 

4.22 

Average 

LOO 

.04 

.38 

.68 

.67 

.90 

4.87 

Qboup  11. 

28.  STTLOPS  BRUNERI  Pierce. 

Plate  71,  figs.  1,  2.  8,  9,  10. 
Table  of  measurements  of  female. 


Specimen. 

1 

2 

3 

4 

6 

6 

Index 

total. 

1.  Type,  Sioux  County.  Nebraska 

46 
38.6 

25.6 
23 

10 
16.6 

^ 

33 
28 

48.6 
41 

2.  LKwin,  Nebraska. .. . .  !:!?!!^ . . :.:.:::::: 

Average 

4L7 

24.2 

17.7 

32.6 

44.7 

Relative  length  compared  to  width  to  width  at 
spiracles: 

1.00 
LOO 

.66 
.69 

.42 

.40 

.66 

.78 
.72 

L07 
L07 

4.44 

a) 

2 

Average 

1.00 

.67 

.41 

.66 

.72 

L07 

4.4S 
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The  range  of  differences  is  very  small.  A  numerical  index  may  be 
obtained  by  adding  the  six  relative  measurements  together.  This 
gives  an  average  index  of  4.4S.  Illustrations  are  given  of  the  female 
cephalothorax  and  mandiblea 

2f .  STYXOPS  OKLAHOMAB  PtorM. 

TalOe  of  measuremeniM  of  female. 


Typ^  Aidmore,  OUahonuk 

BMaxkv^  length  eomparBcl  to  width  at  splradflfl- 


Index 
toteL 


40.6 
1.00 


27.6 

0.60 


17 
0.36 


88 
0.70 


38 
0.70 


61 

1.0 


4.44 


at.  6TTLOPS  8AUCTARIAB.  new 

Described  from  seven  femfUe  specimens  from  Andrena  saliotaria 
Boberteon,  collected  by  Charges  Bobertson  at  Carlinville,  Illinois. 
Specimens  in  collection  United  States  National  Museum. 

Female. — ^Cephalotborax  yellowish  brown,  with  bread  basal  ditrk 
reddish  brown  band.  Length  of  cephalothorax  of  typ^  l-^  mm.; 
breadth  0.7  mm.  Mandibles  broad,  bluntly  two  toothed.  Spira- 
cles laterally  slightly  prominent. 

Table  of  mea^urenienta  of  fefnale. 


flptwrfiuen 

1 

2 

8 

4 

6 

6 

CteUnvOle^IUliiofe: 

l(type) 

41.2 
48.8 
42 

r 

24 

ao.6 

26.6 

88 

27 

94 

2? 

18 
18 
18 
16 
16 

34 
88 
84 

30 

88 

25 

44 

46 

3    

46 

4 

46 

S::::::;::::::::::::::::::;::.:.:. ::::;. ..::..: :.. 

44 

^ 

7  (fanixifttiire).  ...-,-,^ .-,--, ^ 

AyefBge .......,,.,-, 

40.7 

24.8 

17.2 

84.2 

27.7 

44.6 

Taking  measurement  1  as  unit,  the  following  relative  lengths  of  the 
other  measurements  are  obtained : 


flfMMlineD 

1 

2 

8 

4 

6 

6 

Index 
total. 

■**'*^*"""""*  •^..•« 

Relative  length  oompered  to  width  at  splradfls: 

l{t7De) 

1.00 
1.00 

J:g| 

1.00 
1.00 
1.00 

0.68 
.60 
.63 
.60 
.60 

:8 

0.41 
.40 
.42 
.46 
.40 
.40 
.46 

0.84 
.80 
.80 
.85 
.75 

0.66 
.68 
.71 
.72 
.64 
.66 
.71 

1.06 
1.04 
1.07 
1.16 
.97 

4.64 

4.62 

3 

4.63 

4 

4.78 

5, 

4.86 

0 

(T) 

7 

h) 

Avew0i 

1.00 

.60 

.42 

.« 

.68 

1.06 

4.66 

Type.— Ctit.  No.  21448,  U.8.N.M. 

3343— l&—Proc.N.M.vol.54 30 
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SI.  STTLOPS  ANDRENOIDBS  PIcrae. 

Tdhle  of  mea9uremenU  of  female. 


SpmliiMn 

1 

2 

3 

4 

6 

6 

Indtx 
total 

minob: 

ICtype) 

61 

37 

44 

40.3 

50 

45 

44 

20 
25 
28 
26 
30 
27 
28 

18.5 

17 

18 

18 

21 

21 

17 

30 
30 
88 
34 
30 

82 

25 

35 

31 

35 

32.6 

32 

46 
38 
48 
43 
52 
46 
48 

3 

4 

ft, 



6 

7 

AYHVgS 

44.4 

27.5 

18.6 

31.8 

31.7 

45.8 

. . 

Relative  length  compared  to  width  at  spiFActos: 
KtypeyT. \7. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0.56 
.67 
.68 
.64 
.60 
.60 
.63 

0.36 
.40 
.40 
.44 
.42 
.46 
.38 

.68 
.74 
.76 
.75 
.68 

0.02 
.67 
.70 
.77 
.70 
.72 
.72 

o.go 

1.02 
1.09 
1.07 
1.04 
LOO 
1.00 

(T) 

4.M 

3 

4.50 

4 

4.66 

5 

4.52 

6 * 

4.69 

7 

4.50 

Avenun 

1 

.62 

.41 

.73 

.71 

1.04 

4.51 

The  material  may  possibly  contain  two  or  more  or  distinct  species, 
but  it  is  more  likely  that  the  differences  are  accounted  for  by  specific 
variation. 

St.  STTLOPS  MBDIONrrANS,  new 


Described  from  one  female  extracted  from  an  Andrena  medioni- 
tans  Cockerell,  determined  by  Cockerell,  collected  at  Florissant,  Colo- 
rado, June  24,  on  Cerasus  melanocarpa^  by  T.  D.  A.  CockerelL 

Female, — Cephalothorax  yellowish  brown  with  dark  basal  band; 
rather  broad  and  rounded;  strongly  constricted  at  base;  spiracles 
marginal,  not  prominent;  mandibles  dentate  at  apex,  strongly 
rounded  at  outer  apical  angle  and  angulate  on  side. 

Length  of  cephalothorax,  0.8  mm. ;  breadth,  0.8  mm. 


Bpednw" 

1 

2 

3 

4 

5 

6 

Index 

totsl. 

Type 

49 
1.00 

30 
0.61 

20 
0.40 

37 
0.76 

32 
0.65 

63 
LOB 

^ihtiTe  length  compared  to  breadth  at  spiracles. .. . 

i'tf 

Type.—C^  No.  21444,  U.S-N.M. 

Qrottp  12. 

38.  STTLOPS  SmUATUS,  Be 

Described  from  two  specimens  from  Andrena  mandihularis  Robert- 
son, collected  April  10,  at  Carlinville,  Illinois,  by  Charles  Robertson, 
but  differing  from  Stylops  mandibulariein  the  same  host  by  numerous 
eharacters. 
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Female. — Cephalothorax  yellowish  brown;  with  broad  basal  red- 
dish brown  band.  Length  of  cephalothorax,  0.7  mm.;  breadth,  0.7 
mm.  Mandibles  subquadrate,  rounded,  with  small  outward  pointing 
tooth  at  apex.  Spiracles  laterally  prominent.  Lateral  margin 
strongly  sinuous,  with  two  constrictions  between  spiracles  and  base 
of  head,  which  is  also  constricted  and  suddenly  enlarged  just  beyond, 
then  again  strongly  narrowed  some  distance  behind  the  base  of  the* 
mandibles. 


Table  of  measurements  of  female. 


Spedmens. .,,,,,,-,.-..  ^  - .. , t ,  - , r 

1 

2 

3 

4 

5 

6 

Index 

totaL 

1.  Type  CarlinviUe.  Illinois 

51.5 
40 

20.7 
30 

21 
20 

39 
30 

37 
34 

53 
47 

2.  Pantype 

Average 

50.2 

20.8 

20.5 

39 

35.5 

49.9 

Relative  length  compared  to  width  at  spiracles: 
1 

1.00 
1.00 

0.67 
.61 

0.40 
.40 

0.75 
.79 

0.71 
.09 

1.00 
.05 

4.43 

2 

4.44 

Average 

1.00 

.59 

.40 

.77  1      .70 

.97         4.43 

Type.—C9it.  No.  21445,  U.S.N.M. 

34.  STTLOPS  GRANDIOR,  w 

Described  from  two  females  extracted  from  a  specimen  of 
Andrena  grandior  muUiplicatiformis  Viereck,  determined  by  Viereck, 
collected  June  21, 1904,  at  Big  Fork,  Montana. 

Female. — Cephalothorax  yellowish  brown  with  dark-brown  basal 
band;  very. broad  at  base,  strongly  narrowed  toward  apex;  sides  sub- 
parallel  for  short  distance  behind  spiracles  and  then  strongly  con- 
stricted; spiracles  very  prominent  laterally;  mandibles  subquadrate 
with  apical  tooth  pointed  outward.  Length  of  cephalothorax,  0.9; 
breadth,  1  mm. 

Table  of  measurements. 


Spedmens.  ...,,.»..,,,,r.,-T-,-rr-,-.,-,,--TT,-T,^ t» 

1 
1     1     2 

68          37 
62       1  37 

3 

4 

5 

6 

Index 

totaL 

1.  Type 

22 
10 

45 
50 

44 
37 

63 
53 

Avenge  ...........^-r-T » 

65        1  37 

20.5 

47.5 

40.5 

58 

Relative  length  compared  to  breadth  at  spiracles: 

1.00  1    0.54 
1.00  j      .60 

0.32 
.30 

0.66 
.80 

0.64 
.50 

0.02 
.85 

4.06 

a 

4.13 

Average .  .•^.-.•.-»T■^r 

1.00        .56 

.81 

.73 

.62 

.88 

4.10 

7'yp«.— Cat  No.  21446,  U.S.N.M. 
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U.  STTLOPS  NUDAB  Pleree. 

Table  of  meaauremenit  of  female. 


1 

2 

3 

4 

5 

6 

Index 

total. 

1.  Typ^,  r^fJmrfllA  T|ftn<ri^. .  . 

54 

51.3 

32 

31 

19 
18.5 

40 
38 

34 

33 

54 

52 

2.  ParatTDe .' 

Avera^ 

52.6 

31.5 

18.7 

39 

33.5 

53 

Relative  length  compared  to  width  at  spiracles: 

1.00 
1.00 

0.50 
.00 

0.S5 
.36 

0.74 
.74 

0.63 
.66 

1.00 
1.01 

4.31 

2 ; 

4.n 

Ayinige 

1.00 

.59 

.36 

.74 

.65 

1.00       4.S4 

Length  of  triungulinid,  0.2  mm. 

St.  BTTLOPS  CORNn  Pierce 

Table  of  tneasuremeni9  of  female. 


1          2 

3 

4 

50 

56 

5 

fiB 
56 

6 

76 
81 

Into 

total 

1.  Type,  MHwaokee,  Wlsooosin 

72       Ss 
80          45 

27 
30 

2.  Parafcym.  Wlsoodsln . 

Average 

76       1  41.5 

28.5 

53 

54.5 

78.5 

RelatiYe  length  compared  to  width  at  ipiraoleB: 

1.00  1    0.52 

1.00  !      .56 

0.87 

.37 

0.60 
.70 

0.73 
.70 

1.05 
1.01 

4.36 

2 

4.S4 

Average 

1.00  1      .54 

1 

.37 

.60 

.71 

1.08 

4.35 

87.  STTLOPS  CAUFORKICA  Pierce. 

PUte  71,  figs.  5-7. 
Table  of  measuremontM  of  female. 


Spedmena 

1 

2 

3 

4 

6 

f 

totsl. 

1.  Tvpft.  Bflnthem  Calllinniia 

64 
64 

40.5 
30 

22.5 
22.5 

46 
52 

44 

41 

66 
66 

2.  Pan^pe.  Sodttaem  Califctnia. 

Average 

64 

30.7 

22.5 

40 

42.5 

66 

._ 

Relative  length  compared  to  width  at  spiracles: 

1.00      0.63 
1.00        .60 

0.35 
.85 

o.n 

.61 

0.68 
.64 

1.08 
1.03 

4.40 

2 

4.41 

Average 

1.00  !      .61 

.35 

.76 

.66 

1.68 

4.41 

Illustrations   are  presented   of   the   female   oephalothoraz  and 
mandible  and  of  a  triungulinid. 
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S8.  8TTLQPS  VICINAE  Pierce. 

Table  of  meaaurementM  of  female. 


SjftKimmm 

1 

71 

09 

76 

77 

75 

75 

72.6 

74 

74 

76 

72 

2 

3 

4 

i 

6 

Index 
totftl. 

1 .  Typft,  Nflw  Hainpshire. 

44 

44.6 

43 

48 

44.5 

44 

41 

44 

45 

47 

45 

28 

20 

36 

33 

28 

29 

28 

28.6 

27 

30 

29 

52 

53 

57 

54 

57 

55.5 

50 

52.5 

53 

57 

51 

60 

61 

64.5 

55 

56 

64 

62 

54 

64.6 

63 

64 

78 
73 
76 
80 
80 
77 
73 
76 
81 
80 
80 

2,  FarstyiM,  Vvf  Ttampshtre 

3-  "Paratyphi  f'anftdft ...'. 

^.  fiaTfnA,  Y!otnr^n  _  , , 

6.  Boulder,  Colorado 

7   Ph,mm«r»s^  Tsl^nH,  Mj^ry^m/^ 

8,  PltTn"»*^«  Tsl^md^  MflrylMid  , , . , 

9  rabin  John  RrfdR^,  Mftryland 

10.  T^iAhaway,  New^ergfly.I 

11.  PhiTniTiflf'fl  Island, 'Tifaryland . , ...  . 

73.6 

44.5 

28.5 

53.7 

^ 

77.0 

Relative  length  oompared  to  width  at  spiracles: 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
LOO 
1.00 

aei 

rA4 

0.39 
.42 
.84 
.41 
.37 
.38 
.88 
.38 
.36 
.39 
.40 

0.73 
.76 
.76 
.70 
.76 
.74 
.68 
.70 
.71 
.76 
.70 

a7o 

.78 
.73 
.71 
.74 
.72 
.71 
.73 
.73 
.09 
.76 

1.04 
1.05 
1.00 
1.03 
LOO 
LQ3 
LOO 
LOS 
LOO 
L06 
Lll 

4.47 

2 

4.60 

3 

67 
62 
59 
68 
56 
60 
60 
61 
63 

4.39 

4 

4.47 

5 

4.63 

c 

4.44 

7 

4.63 

8 

4.41 

9 

4.49 

10 

4.49 

11 

4.68 

ATerage 

1.00 

,A0 

.38 

.72 

.72 

L04 

4.46 

Gboup  13. 

39.  8TTLOPS    SALiaFLORIS    Pierce. 

Table  of  measuremenU  of  female. 


8peClnl4II. ..............r...Y,.*T...-r...rT. 

1 

2 

3 

4 

6 

0 

total. 

SESi  Velength  obmi»red'to  VHdth'at  Vphiides'.I '.!!'. 

S7.5 
LOO 

69 
a67 

23 

a4o 

46 
a83 

44 

a76 

63 
L07 

""iliz 

GIIOT7P14. 
M.  STTLOPS   C«AENICHBU    Pierce. 

TaMe  of  measfiremenU  of  female. 


Spedmeo. 


Type,  Milwaukee,  Wiaoon^ 


ive  length  oompared  to  width  at  spiracles.. 


81 
LOO 


43 
a63 


6 

6 

Index 
total. 

61 
0.63 

76 
a92 

'"iio 

QnoxTPlS. 

41.  8TTLOP8  CRBSSONI  Pierce. 

Table  of  measurement9  of  femaie. 


Type,  WaMohoro,  MahM 

Retettve  lei^th  compared  to  width  at  spiradea. 


1 

3 

3 

4 

5 

6 

Index 
totaL 

69.6 
LOO 

33 
a58 

21 
0.36 

60 
0.83 

40 
0.07 

02 
L04 

spiractaB 

4.42 

Digitized  by 


Google 


454 


FBOOEEDlVQa  OF  THE  NATIONAL  MUSEUM. 


fOL.54. 


42.  8TTLOPS  DIABOLA.  new  ipmIm. 

Described  from  one  female  extracted  from  an  Andrena  bisalioif 
Viereck,  var.  (determined  by  Viereck)  from  Devils  Lake,  North 
Dakota,  collected  May  15, 1916,  on  Amelanchier. 

Female. — Cephalothorax  yellow  with  a  very  dark  brown  basal 
band;  spiracles  very  prominent;  mandibles  roimded,  with  subapical 
tooth  on  inner  margin  and  an  angle  on  outer  margin.   Length,  1  mm.; 
breadth,  1  mm. 
I  Table  of  tneaffurementB  of  female. 


8p6cini0D »... 

•i     1 
.     1.00 

3 

3 

4 

5 

6 

Inda 
tottL 

85 

0.56 

38 
0.87 

48 
0.77 

42 

0.87 

65 

1.04 

Beiative  length  compared  to  breadth  at  si^rades. . . 

141 

Type.— Cat.  No.  21447,  U.S.NJM[. 

Gboxtp  16. 

48.  STTLOP8  HARTFORDEN8IB  Pierae. 

Table  of  measuremenU  of  female. 


Sneolmm .,,,.-.-,,,. 

1 

2 

8 

4 

5 

6 

^ 

totoi. 

46 
1.00 

27 
0.60 

20 
a44 

39 

0.86 

32 
0.71 

48 
1.06 

RelatiYe  length  compared  to  width  at  splraolee. 

4.67 

44.  STTLOP8  NEONANAB.  new  eiMclM. 

Described  from  one  female  extracted  from  a  specimen  of  Andrena 
neonana  Viereck,  paratype,  collected  in  Georgia,  and  the  property 
of  the  Philadelphia  Entomological  Society. 

Female. — Cephalothorax,  yellowish  brown  with  dark-brown  basal 
band;  broad,  rounded;  spiracles  prominent;  mandibles  with  apical 
tooth  and  with  lateral  angle  almost  a  tooth.  Length  of  cephalo- 
thorax, 0.7  mm. ;  breadth,  0.7  mm. 

Table  of  mea9uremenU  of  female. 


1 

2 

8 

4 

5 

6 

Index 

total. 

Type.  Georgia 

42 
1.00 

26 
0.61 

17 
0.40 

80 
0.71 

27 
0.64 

44 

1.04 

Beiattve  le^th  oompared  to  breadth  at  spiracles .... 

4.40 

Type.— In  the  Philadelphia  Academy  of  Sciences. 
Katastyu)PS,  new  subgenus. 

I  have  separated  off  this  subgenus  because  of  the  great  difference 
between  its  type,  Stylops  polem/omi  Pierce,  and  the  other  species  of 
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Stylops  in  female  characters.  It  is  the  smallest  known  parasite  of 
the  genus  Andrena  and  differs  greatly  in  the  proportions  of  the 
cephalothorax;  although  taken  separately  the  various  proportions 
range  within  the  variations  of  typical  Stylopa.  The  mandibles  are 
not  dentate  and  the  spiracles  not  prominent.  It  can  not  be  sepa)- 
rated  as  a  genus  until  the  male  is  known. 

Species:  1.  polemanii  Pierce,  1909;  Colorado;  parasite  on  Af^ 
drena  pciemomi  Bobertson. 


STTLOPS  (KATA8TTLOPS)  POLEMONn  Pieict. 

Table  of  meMuremenU  of  female. 


SpecfmflD 

Type.  ColonMio 

BanttTe  Itngtb  oompared  to  width  at  spiraeles 


Indas 
totaL 


34.6 
1.00 


21 
0.60 


13 
a37 


36 
0.73 


24 
0.07 


1.10 


i.48 


Pbostylops,  new  subgenus. 

I  have  separated  off  this  subgenus  because  of  the  great  difference 
between  its  type,  Stylopa  pUipedis  Pierce,  and  the  other  species  of 
Stylops  in  female  characters.  It  is  the  largest  known  parasite  of 
the  genus  Andrenc^  and  differs  greatly  in  the  proportions  of  the 
cephalothorax  from  other  Stylops.  The  mandibles  are  not  dentate 
and  the  spiracles  barely  surpass  the  lateral  margin.  It  can  not  be 
separated  as  a  genus  tmtil  the  male  is  known. 

Species:  1.  pUipedis  Pierce,  1911;  China;  parasite  of  Andrena 
pUipes  Fabricius. 

STTLOPS  (PBOSTTLOPS)  PIUPBDI8  PWrea. 

Table  of  measurements  of  female. 


Spedinaii..... 

Type.  Pekin,  China 

Raladve  length  oompared  to  width  at  spiracles, 


Index 
total. 


80.6 
1.00 


64 

0.67 


28 
0.34 


60 
0.74 


66 
0.68 


83 
1.08 


4.46 


12.  NEOSTYLOPS,  new  genus. 

Type  of  the  genus. — Neostylops  crawfordi  Pierce. 

Mde. — Methathoracic  scutum  connected  between  praescutum  and 
scutellunu 

Female. — Cephalothorax  with  marginal,  but  not  prominent 
spiracles,  and  mandibles  without  teeth,  or  with  but  a  single  tooth 

(solidulae). 

The  genus  probably  includes  several  species  still  mc\\i<dieA.m  Stylops 
sensu  latiore^  because  the  males  are  unknown.  The  differences  in  the 
females  recorded  indicate  that  probably  further  subdivisions  will 
become  necessary. 

Digitized  by  VjOOQ  IC 


466 


PB00BBDINQ8  OF  THB  NATIONAL  MUBBUM. 


▼0Ii.»4. 


It  includes  the  following  speciee : 

1.  ermofordi  Pierce  (Stylope))  parwitic  on  Andrena  ermofardi 
Viereek;  l^dzas. 

2.  tfimmerana  Sknith  (Stylops),  pafeeitic  on  Andtf^na  trimmerana 
Eirby;  England. 

8.  solidulae  Pierce  (Stylope)^  pentsitic  on  And/nna  BoHdula  Vie- 
reek; Wadiington. 
4.  shannani  Pierce;  host  unknown;  Maryland. 

1.  NIOiTrLOPS  CRA  WiOBIM  PSmpm. 

Plate  7^  fl0Ek  8»  4. 

Stpiopi  crawfordi  Pdebcb,  1909.  U.  S.  Nat  Mns..  BuU.  06,  pp.  100^102. 
Errata:  Gen.  insect    Page  62.  tines  16,  17.  read  "6"  for  "4."    Page  16, 
line  86,  add  "  PI.  1,  tumombered  figure.** 

Male. — ^The  male  has  a  very  interesting  mesothoracic  spiracle 
located  on  the  margin  between  the  propleiiron  and  mesopleuron  and 
inmiediately  at  the  base  of  the  elytra.  This  spiracle  has  a  very  large 
oval  opening  and  is  of  the  annular  type  with  a  crenulate  soft  lip.  It 
is  impossible  to  see  the  form  of  the  inner  opening  and  of  the  closing 
apparatus.  The  figure  given  shows  the  position  with  relation  to  the 
elytron,  which  happens  to  be  so  folded  as  to  obscure  a  considerable 
portion  of  the  opening.  It  is  bounded  in  front  by  the  pro^imeron, 
above  by  the  mesopraescutum+scutum,  and  behind  by  intersegmental 
skin  (pi.  70,  fig.  8). 

A  drawing  of  the  side  view  of  the  male  (pi.  70,  fig.  4)  is  also 
presented. 

Table  of  measurements  of  female. 


BptdiMns. .,.,.. 

1 

2 

8 

4 

5 

45 
50 

6 

Index 

s 

totaL 

1.  Tyw,  THiIIm,  TwcM. . 

78 
75 

41 
48 

25 
28 

70 
70 

2  ^TfrtTpt ,  Wll«i,  !>» 

Average 

74 

42 

26.5 

48.5 

47.5 

70 

"  " ' " 

Reletive  ler«th  oompaied  to  width  et  spindes: 

1.00 
1.00 

0.56 
.57 

0.34 
.87 

0.68 
.62 

a6i 

.06 

0.96 
.08 

4.14 

) 

4.16 

Average 

1.00 

.80 

.86 

.65 

.68 

.04 

4.14 

8.  Nfi6smx>P8   ntlMMBllAKA    Smith. 

Stylopa  trimmerana  Smith,  1856,  Trans.  Ent  Soc.  Lond.,  ser.  2a,  vol.  4,  p. 

118.  pi.  24.  fig.  a 
Stylops  aterrima  (NewpcMt)  {trknmerana  Stadith)  SAtmDKBS,  1672,  Trans. 

Ekit  Soc.  Lond.,  187l>  p^  29.    [Not  a^errkna  Ndwport] 

According  to  the  drawings  made  by  Smith,  this  species  differs 
greatly  from  aterrima  in  thoracic  characters  and  sAtould  be  referred 
to  this  genns. 
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S.  KBOSTTLOPS  SOLIDULAE  Pierce. 

Table  of  meMwemientM  of  female. 


Spedmens 

1 

2 

8 

4 

65 
64 

5 

6 

Index 
totaL 

i:  ?Sffl??£C!S!f^:::::::::::::::::::::: 

82 
78.5 

48 
44 

35 

29 

80 
55.6 

00 
82 

ATenge 

70.2 

52 

82 

0.42 
.30 

645 

0.57 
.70 

5T.8 

0.71 
.72 

86 

1.00 
L07 

1- 

RelattTB  length  oompared  to  width  tt  spinudei: 

1.00 
LOO 

a58 
.67 

4.47 

2 

4.45 

Average 

1.00 

.57 

.41 

.60 

.71 

1.06 

4.40 

The  male  pupa  has  scutum  united  in  front  of  scutellum. 

4.  NBOSTTLOPS  SHANNONI.  new  speciMk 

Plate  70,  figs.  1.  2. 

Described  from  one  male  collected  on  Plummers  Island,  Maryland, 
April  7, 1916,  by  R.  C.  Shannon. 

Male. — ^Velvety  black,  pro-  and  mesothorax  shining,  eyes,  anten- 
nae, femora,  eljrtra,  and  wing  veins  piceous;  tibiae,  tarsi  and  last 
ventral  segment  lighter,  straw  colored. 

Antennae  with  second  joint  minute;  third  short  with  flabellum 
surpassed  by  sixth;  fourth  longer;  fifth  shorter  than  sixUi.  Man- 
dibles very  slen^r,  not  reaching  beyond  basal  third  of  second 
maxiUary  joint.  Maxillae  vwy  large,  lamellate,  second  joint  Icmger 
than  first  and  about  equal  to  fourth  antennal  joint.  Front  flattened 
into  an  overhanging  triangular  ledge  over  the  mouth  parts. 

The  mesothoracic  q)iracle  is  located  at  the  base  of  elytron.  The 
prothorax  and  mesothorax  are  very  small  and  each  is  divided  by  a 
transverse  fold.  The  metaliiorax  b  very  large;  the  praescutum 
keystone  shape;  the  scutum  broadly  connected  behind  praescutum, 
but  with  a  deep  depression  in  front  of  the  scutellum;  scutellum 
broadly  rounded  in  front;  postlumbium  very  large,  depressed  and 
heavily  chitinized,  of  the  same  color  as  the  remaind^  of  the  thorax; 
postBCutellum  longitudinally  depressed. 

Tlie  elytron  has  a  small  anal  lobe. 

Type.— Cat.  No.  21448,  U.aN.M. 

12.  Genus  PARASTYLOPS  Meijere  (190S). 

Paraatylops  Mvuebe,  1911. 
1.  P.  fiageUatue  Meijere,  host  unknown;  Java. 

VIL  Family  HYLECTHRIDAE  Pierce. 

In  all  my  puUicaticms  the  if>eUing  of  this  family  name  and  of  the 
genus  Hylecthrus^  except  when  used  in  quoting  bibliographic  refer- 
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ences,  should  be  changed  from  ^  Hylechthridae  '^  and  ^  Hyledithrus'' 
to  ^Hylecthridae"  and  ^  Hylecthrus '^  to  agree  with  tiie  original 
spelling.  The  original  description  cites  the  Greek  origin  of  the 
word,  which  should  have  properly  been  spelled  Hylechthrus. 

13.  Geiiiu  HTLECTHRUS  Saunders. 

UflT  OW  SPBCnS. 

1.  H.  rubi  Saunders;  parasite  of  Prowpis  rubicola  Saunders; 
Epirus. 

2.  H.  gueroua  Saunders;  parasite  of  Prosopia  gibba  Saunders; 
Epirus. 

3.  H.  sieholdii  Saunders;  parasite  of  Prosopia  variegata  FabriciuSi 
Epirus.  

1.  HTLECTHRUS  RUBI  Smoiden. 

Errata :  Gen.  Insect,  p.  18,  line  28,  add  "  PI.  1,  numbered  flgore.*' 

Vin.  Family  XENIDAE  Semenov. 

Table  of  9ubfamUie9, 

1.  Male  metatboradc  scutellnm  broadly  truncate  in  front,  not  pedunculate; 

postlumbium  more  than  half  as  long  as  wide.    Parasites  of  Apoidea. 2. 

Male  metathoracic  scutellum  pedunculate  anteriorly,  postlumbium  short 
and  transverse;  maxillae  two-Jointed;  oedeagus  inflated  at  basal  angle, 
sharply  angulate  at  apical  third.  Female  with  four  median  genital  tubes 
entering  brood  canal 8.  Xkninab  Pierce. 

2.  Male  maxillae  simple,  two-jointed;  oedeagus  not  conspicuously  inflated  at 

basal  angle,  sharply  angulate  at  apical  third.    Female  with  five  median 

genital  tubes  entering  brood  canal L  Hauctqxbniivax  Pierce. 

Male  maxillae  three-Jointed;  oedeagus  beginning  as  a  slender  tube,  then 
greatly  inflated,  bent  at  right  angles  and  produced  as  a  very  slender 
process 2.  Crawix>rdinab  Pierce. 

1.  Subfamily  Halictoxeninae  Pierce. 

Table  of  genera, 

Male  maxillae  with  first  Joint  longer  than  second ;  oedeagus  strongly  arcuate 
beneath  at  middle ^ 14.  Halictoxenos  Pierce. 

Male  maxillae  with  first  Joint  shorter  than  second,  oedeagus  not  strongly 
arcuate  beneath  at  middle;  wings  with  two  detached  branches  of  radius 
and  two  of  medius,  between  radius  and  medius —  15.  ApracMptra  Pierce. 

14.  Genus  HAUCTOXENOS  Pierce. 

Table  of  subgenera. 

Female  cephalothorax  triangular,  narrowly  and  roundlngly  truncate  at  apex, 
obviously  constricted  at  base  of  head ;  breadth  of  cephalothorax  at  widest 
point  1.9  to  2.3  times  as  wide  as  breadth  of  head  at  base.  Parasites 
of  Chloralictus 1.  HaUctowenoa  Pierce. 

Female  cephalothorax  less  apparently  triangular,  broadly  and  evenly  rounded 
to  apex,  with  very  slight  sinuations  at  sides ;  breadth  of  cephalothorax  At 
widest  point  1.4  times  as  wide  as  breadth  of  head  at  base.  Parasites 
of  Evylaeus 2.  HaliotophUuM  Pierce. 
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Female  cephalothoraz  almost  triangular,  narrowly  truncate  at  apex;  head 
about  one-third  as  wide  as  metathorax  at  spiracles.  Parasites  of  Haliotus, 
8.  Halictostylops  Pierce. 

Female  cepthalothoraz  very  broad  at  base,  triangular,  convexly  truncate  at 
apex,  stfongly  constricted  at  base  of  head;  breadth  of  cephalothorax  at 
widest  point  1.5  times  as  wide  as  breadth  of  head  at  base.  Parasite 
of  AugoclUara 4.  AugochlorophUus  Pierce. 

LIST  or  BPBCnS. 

1.  JET.   (Halictoxenoa)  orawfordi  Pierce;  parasite  of  Halicttu  iCMoraliotus) 

bruneri  Crawford,  Nebraska. 

2.  JET.  (H.)  ffraerUcheri  Pierce;  parasite  of  JET.  (0.)  albipennis  Robertson;  Wis- 

consin. 
a  JET.  (JET.)  joneH  Pierce;  parasite  of  H,  (O.)  species;  Texas,  Louisiana. 
4.  n,  (If.)  nympJiaeari  Pierce;  parasite  of  H.  (C.)  nympJtaeanim  Robertson; 

Illinois. 
G.   H.  (JET.)  9par9i  Pierce;  parasite  otH,  (O.)  sparus  Robertson;  Oklahoma. 
6w  H.  (H,)  ffersati  Pierce;  parasite  of  if.  (C.)  vergatus  Robertson;  Wisconsin. 

7.  JET.  {H.)  zephyri  PJerce;  parasite  of  H,  (C)  zephyrus  Smith;  Wisconsin. 

8.  F.    (HaliciophUns)   manU<ie  Pierce;  parasite  of  H,    (Evylaeus)   manUae 

Ashmead;  Philippines. 

9.  H.  (H.)  rohbU  Pierce;  parasite  of  JET.  (B.)  robhU  Ashmead;  Philippines. 

30.  JET.  (Halictoatylopa)  spencii  Nassonow;  parasite  of  Halictu8  minutug  Kirby ; 

Europe. 
11.  JET.  {AugoctUorophUus)  viridulae  Pierce;  parasite  of  Augochlora  viridula  F. 

Smith;  Illinois. 

S.  HAUCTOXENOS  JONESI  Pierea. 

Brrata :  Qen.  Insect,  p.  21,  line  12,  add  '*  PL  3,  unnumbered  figure." 

15,  Genus  APRACTELTTRA  Pierce. 
1.  A.  schwarzi  Pierce;  host  unknown;  District  of  Columbia. 

1.  APRACTELTTRA  SCHWARZI  Pfsrct. 

Brrata:  Gen.  Insect,  p.  22,  line  21,  add  "PL  2,  unnumbered  figure'*;  pL  2, 
unnumbered  figure,  for  "  Aproctelytra  "  read  "Apractelytra." 

2.  Subfamily  Crawfordinae  Pierce. 
16.  Genua  CRAWFORDIA  Pierce. 

1.  O.  pulvinipes  Pierce;  parasite  of  Panurginua  innuptua  Cockerell; 

Nebraska. 

2.  C.  cockereUi  Pierce;  parasite  of  Panwrgim/us  boylei  Cockerell; 

New  Mexico. 

8.  0.  Idbrosi  Pierce;  parasite  of  Panurginus  labrasus  Robertson; 
niinoia 

4.  0.  rudbeckiae  Pierce;  parasite  of  Panurgintts  ntdbeckiae  Robert- 
son; Illinois. 
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5.  C.  calif omioa  Pierce;  parasite  of  PcmurgiimB  calif omiom  Ores- 

son;  Calif ronia. 

6.  C.  labroHformldis  Pierce;  parasite  of  Panurginus  Idbrorifonm 

Bobertson;  Illinois.  « 

1.  CRAWFORDIA  PULVINIPES  Pferce. 

Errata :  Gen.  Insect,  p.  23,  line  13,  add  "  PI.  2,  unnumbered  figure." 

Subfamily  Xkninae  Pierce. 

1.  Anterior  edges  of  scutelluin   convergent,   not  parallel;   wings   with   eight 

primary  veins  from  base 2. 

Anterior  edges  of  scutellum  parallel  or  almost  so 8w . 

2.  Parasites  of   Vespidae.    Wings   with  radius   sometimes   indistinct,   radius 

sometimes  broken  for  a  short  distance,  one  detached  vein  between  radius 

and  medius 1.  Xen/kd  Pierce. 

Parasites  of  Eumenidae.    Wings  with  two  detached  veins  between  radius 

and  medius 2.  Pseudowenini  Pierce. 

8.  Metathoracic  postlumbium  spindle-shaped,  constricted  at  middle;    Parasites 

of  Larridae 3.  Tachytiaenini  Pierce. 

Metathoracic  postlumbium  not  constricted  at  middle 4. 

4.  Parasites  of  Sphecidae.    Wings  with  two  detached  veins  between  radius 
and   medius,   and   one   between   medius   and   cubitus. 

4.  Ophthalwochlini  Pierce. 

Parasites  of  Bembecidae.    Wings  with  two  detached  veins  between  radius 

and  medius 5.  Paraxenini  Pierce. 

1.  Tribe  XEIVINI  Pierce 

1.  Triungulinid  with  two  apical  stylets 2. 


Trlungulinid  with  four  apical  stylets.    Parasites  of  Belonogaster. 

19.  Bel<mo0a9ieohthrus  Pierce. 

2.  Parasites  of  Polistes 17.  Xenos  Rossi. 

Parasites  of  Vespa 18.  Veapaearenos  Pierce. 

17.  Geniw  XENOS  RmA,  1793. 

Xenopi  Leach  1815,  1830,  in  Brewster's  Edinburgh,  Encyclopedia,  vol.  9, 
pp.  117, 1187.    X,  peckii  Klrby,  X.  roaai  Eirby  (vespturum  Rossi). 

Errata :  Bull.  66.  p.  116,  lines  16,  19,  23,  read  "  1793  "  for  "  1790."  Gen. 
Insect,  p.  24,  line  28,  read  -1794-  for  "179S-;  p.  26,  line  14,  read 
"  114  "  for  "  14  " ;  p.  52,  lines  18,  19,  read  "  6  "  for  "  5." 

Gen.  Insect,  pp.  25,  26,  unnumbered  figures  on  plate  1  are  not  men- 
tioned for  X.  howditchi^  pallid%i8^  pecosensis^  wheeUri^  or  vesparum^ 
and  unnumbered  figures  on  plate  2  are  not  mentioned  for  X.  hubbardi 
or  jurinei. 

LIST  OF  SPBCIK8  OF  XENOS. 

1.  X.  aariferi  Pierce;  parasite  of  Polistes  amiftr  Saussare;  Cali- 
fornia. 

2.  X.  bawditcM  Pierce;  parasite  of  P.  pdUipes  Lepeletier;  Massa- 
chusetts, Ohio. 
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8.  Z.  bruesi  Pierce;  parftsite  of  P.  metricw  Say;  Michigan. 

4.  X  hubbardi  Pierce;  parasdte  of  P.  mnOua  Felton;  Florida. 

5.  X.  hunteri  Pierce;  parasite  of  P.  n,  8p.  near  fjwtor;  Texas. 

6.  X  juriiwi  Saunders;  parasite  of  P.  gaUiew  Linnaeus;  Switzer- 
land. 

7.  X  fnaximMs  Pierce;  parasite  of  P.  rubiginams  Lepeletier; 
Texas. 

8.  X  mgrescena  Brues;  parasite  of  P.  rubiginows  Lepeletier; 
Louisiana,  Texas. 

9.  X  paUidud  Brues;  parasite  of  P.  anmUariB  Linnaeus;  Texas, 
Florida,  Nebraska,  District  of  Columbia. 

10.  X.  peckii  Eirby;  parasite  of  P.  fuseatm  Fabricius;  Massa- 
chusetts. 

11.  X.  pecoaenMs  Pierce;  parasite  of  P.  texam^  Creason;  Texas. 

12.  X.  rubiginosi  Pierce;  parasite  of  P.  rubiginosm  Lepeletier; 
Louisiana. 

18.  X.  texani  Pierce;  parasite  of  P.  texanm  Cresson;  Texas. 

14.  X.  wheeleri  Pierce;  parasite  of  P,  metricus  Say;  Connecticut, 
New  York,  District  of  Columbia. 

15.  X.  vesparum  Rossi;  parasite  of  P.  gaUicuB  Linnaeus;  Europe. 

16.  X.  bolilsi  Hoffman ;  parasite  of  P.  ctmoflensia  L. ;  Paraguay. 

4.  XENOS  HUBBARDI  Plwee. 

The  mesostigmatal  lobe  of  the  male,  ventral  view,  is  figured  in 
Genera  Insectorum,  plate  1,  figure  3,  but  not  mentioned  in  the  text 

14.  XBNOS  WHBBLSIU  Pl«r«e. 

Krrata:  Gen.  Insect,  pi.  2,  unnumbered  figure,  for  **Xeno$  roheeleri*'  read 
"  Xmos  i€heeleri." 

15.  XBNOS  VBSPARUM  RomI. 

Plate  72,  fig.  1. 

Errata:  Bull.  06,  p.  116,  line  27,  and  p.  117.  lines  6,  12,  read  "179S"  for 

"1790-;  p- 117.  Une  IS,  read  "1794"  for  "179S." 
Gen.  Insect,  pL  1,  unnumbered  figure,  for  "Xena§  respamm "  read  '*Xetio$ 
.  veiparum." 

An  illustration  is  presented  of  the  side  view  of  a  male  from  PoUstet 
gaUica  diadema,  collected  at  Innsbruck,  Austria,  by  Mr.  Earl 
Hofeneder. 

K.  XBNOS  BOHLSI  Hoffman. 

Xenoi  bohlsi  Hoffman,  Zool.  Anz.,  voL  45,  pp.  100-103,  106,  figs.  1,  2.    Nov. 

13,  1914. 

Host — Poliates  canadensis  Linnaeus,  Paraguay. 

Male. — ^Described    from    specimen    extracted    from    puparium. 

Liength  of  body,  4.5  mmu    Breadth  of  head  from  eye  to  eye,  0.95  mm. 

Ghreatest  breadth  of  thorax,  1  mm.    Length  of  thorax  aboYe,j2.8  mm. 
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Head  brown,  eyes  deep  black  and  stalked;  antennae  light  brown, 
somewhat  darker  at  base,  the  first  joint  enveloping  the  second,  third 
and  fourth  ensiform,  the  terminal  joint  somewhat  surpassing  the 
third.  Antennae  twice  as  long  as  the  head.  Mandibles  transparent, 
brownish  at  base,  somewhat  arcuate,  acute,  about  a  fourth  longer 
than  the  maxilla.  Maxilla  consisting  of  basal  piece  and  rudimentary 
palpus.  The  basal  piece  is  relatively  long,  the  palpus  is  only  about 
one-third  as  long  as  the  basal  piece.  Thorax  dark  brown,  except 
postlumbium  which  is  light  brown.  Postlumbium  one-third  as  long 
as  broad.  Elytra  somewhat  longer  than  mesothorax.  Wings  reach 
almost  to  the  tip  of  the  metatarsus.  Wings  with  seven  veins  arising 
from  base.  Costal  area  strong.  Radius  broken  before  the  middle, 
strengthened  beyond  the  break.  Between  radius  and  medius  is  one 
isolated  branch.  Between  medius  and  cubitus,  quite  close  to  the 
apex  of  the  medius  lies  a  second  detached  vein.  Oedeagus  with 
basal  angle  rounded,  greater  than  a  rectangle,  apex  bent  with  a 
sharp  edge,  making  an  angle  of  over  45°. 

Female. — ^Length  of  cephalothorax,  1.94  mm. ;  greatest  breadth  of 
thorax  1.62  mm.,  which  is  greater  than  the  distance  from  the  outside 
of  one  spiracle  to  the  outside  of  the  other.  Brood  canal  opening, 
0.46  mm. ;  its  distance  from  apex,  0.18  mm.  Openings  of  the  brood 
canal,  4.    Cephalothorax  very  dark  except  the  anterior  portions. 

Triwngulinid, — ^Length  exclusive  of  apical  stylets  0.33  mm.; 
breadth  of  abdomen,  0.11  mm. ;  length  of  head,  0.06  mm. ;  length  of 
stylets,  0.16  mm.  The  pro-  and  meso-  thoracic  legs  bear  an  apical 
pulvillus  in  the  form  of  a  disk;  while  the  posterior  legs  have  a 
pulvillus  that  is  ladle  form.  The  last  three  segments  are  different 
from  the  preceding  and  laterally  provided  with  seines  (Hoffman 
figures  eleven  abdominal  segments). 

The  above  descriptions  are  translations  from  Hoffman. 

18.  Genus  VESPAEXENOS  Pierce. 

LIST  or  SPBCIBS. 

1.  F.  buyssoni  Pierce;  parasite  of  Vespa  ducalia  Smith;  Annam. 

2.  F.  crahrofds  Pierce;  parasite  of  F.  crabro  Linnaeus,  Japan. 

3.  F.  moutoni  Buysson ;  parasite  of  F.  mandarma  Smith,  F.  mag- 
fAfica  Smith,  F.  nigrana  Buysson ;  China. 

19.  Genus  BELONOGASTECHTHRUS  Pierce. 

1,  B.  zffvattaHi  Pierce;  parasite  of  Beltmogaster  elegcms  Ger- 
staecker;  Congo  Free  State. 

2.  Tribe  PSETmOXEKINI  Pierce. 

Table  of  genera. 

Femal<^  i^plmlo thorax  broadly  oval,  unevenly  rounded  from  base  to  apex, 
broadest  bt^lilnd  spirades;  angled  at  base  of  head,  obtusely  rounded  at 
Rpejt*.^-^-^— ^ 20.  P9eudoxeno9  Saunders. 
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Female  oephalothoraz  broader  than  long,  constricted  at  base,  broadest  at 
q;>iracle8,  convex  from  base  to  spiracles,  slightly  oblique,  but  very  nearly 
straight  from  spiracles  to  base  of  head,  at  which  point  there  is  a  slight 
emarginatlon,  thence  very  oblique  to  mandibles,  apex  convex* 

21.  MonohiaphUa  Pierce. 

20.  Geaofl  PSEUDOXENOS  Saunders. 

LIST  or  8PBCIS8. 

1.  P.  arvensidis  Pierce;  parasite  of  Odynerus  arvensis  Saussure; 
Illinois. 

2.  P.  earcyricus  Saunders;  parasite  of  O.  spimpes  Linnaeus; 
Corcyra. 

8.  P  erynnidis  Pierce;  parasite  of  0.  erynnya  Lepeletier;  Florida. 
4.  P.  foraminati  Pierce;  parasite  of  O.  foraminatus  Saussure; 
Illinois. 
6.  P.  fundati  Pierce;  parasite  of  0.  fundcOus  Cresson;  Illinois. 

6.  P.  heydetm  Saunders;  parasite  of  O.  defiendiis  Saunders;  Epi- 
rus,  Corcyra. 

7.  P.  histrianis  Pierce;  parasite  of  O.  hdstrio  Lepeletier;  Florida. 

8.  P.  hookeri  Pierce;  parasite  of  O.  verus  Cresson;  Texas. 

9.  P.  jonesi  Pierce;  parasite  of  O.  colon  Cresson;  Louisiana. 

10.  P.  hlugii  Saunders;  parasite  of  O.  laevipes  Shuckard;  Epirus. 

11.  P.  Undsianae  Pierce;  parasite  of  O.  vagans  Sausure;  Louis- 
iana. 

12.  P.  neomexicana  Pierce;  parasite  of  O.  toas  Cresson;  New 
Mexico. 

18.  P.  pedeatridis  Pierce;  parasite  of  O.  pedeatrk  Saussure; 
Illinois. 

14.  P.  rohertsofd  Pierce;  parasite  of  O.  Mstriondlis  Robertson; 
niinoia 

15.  P.  schaumii  Saunders;  parasite  of  O.  parietum  Linnaeus; 
Corcyra. 

16.  P.  tigridU  Pierce;  parasite  of  O.  tigris  Saussure;  Illinois. 

S.  P8EUD0XBN08  HETDENU  Savndsn. 

Brratum :  Gen.  Insect    p.  27,  line  28,  read  "  p.  141 "  for  "  p.  17."    The  latter 
page  is  tbat  given  in  the  separates. 

10.  PSEUDOXENOS  KLUGH  Sftvndsn. 

Brratnm :  Gen.  Insect,    p.  27,  line  40,  read  "  p.  142  "  for  "  p.  18."    The  latter 
page  is  that  given  in  the  separates. 

12.  PSEUDOXENOS  NEOMEXICANUS,  b«w  spmIm. 

Plate  72,  Ogs.  2-7. 

Described  from  a  male  extracted  from  the  puparium  in  a  female 
Odynerus  toas  Cresson  var.  (determined  by  Rohwer)  collected  at 
Albuquerque,  New  Mexico,  and  labeled  No.  2934. 
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Length  at  least  2.7  mm. ;  the  head  and  thorax  measure  2.1  mm.  in 
length  and  0.8  mm.  in  breadth.  Color,  dark  brown;  eyes,  black; 
antennae,  light  brown;  elytra  and  abdomen  still  lighter;  legs,  trans- 
parent yellow. 

Head,  broad;  eyes,  many  faceted,  on  broad  bases;  head  deeply 
emarginate  between  eyes  with  oceiput  strongly  projecting  from  the 
emargination  and  antennae  set  on  the  sides  of  the  prolongation. 
Front  triangularly  projecting  beneath  attachment  of  antennae.  An- 
tennae with  second  joint  shorter  than  first  and  ringlike.  They  are 
not  different  from  the  usual  Xenid  type.  Mandibles  elongate,  eosi- 
form.  Maxillae  two-jointed,  the  first  longer.  Pronotum  transverse, 
slightly  arched  forward.  Mesonotum  with  a  small  anterior  detached 
piece;  the  posterior  angles  strongly  produced;  pleural  spiracular  lobe 
beneath  elytra  of  the  same  shape  as  in  Xenos.  Metathorax  of  the 
usual  size.  Praescutum  keystone-shaped.  Scuti  broadest  behind  the 
base  at  the  attachment  of  the  wings;  narrowly  separfited  medianly 
by  the  scutellum ;  divided  to  form  diagonal  parascutellum.  Scutellum 
elongate,  pedunculate  at  posterior  angles,  triangul^irly  produeed  in 
front  between  scuti,  rounded  at  apex;  postlumbium  transverse, 
wrinkled,  not  heavily  ehitinized;  postscutellum  elongate,  normal. 
Wings  with  the  normal  veins,  and  two  small  detached  pieces  beyond 
tip  of  radius.    Oedeagus  as  in  Xenaa.    (See  pi.  72,  fig.  7.) 

This  is  the  first  male  of  the  genus  for  America  and  the  first  seen  by 
the  writer.  Whether  our  Americsji  species  are  congeneric  with  the 
European  can  not  yet  be  determined. 

ry/?«.— Cat.  No.  21449,  U.SXM. 

21.  Genoa  MONOBIAPHILA  Pierce. 

1.  M.  hisJuyppi  Pierce;  parasite  of  Monobia  quadridens  Linnaeus, 
Texas. 

8.  Tribe  TACHYTIXEKINI  Pleroe. 

22.  Genus  TACHYTIXENOS  Pt^ce. 

1.  T.  indicus  Pierce;  parasite  of  Tacky  tea  menoferus  Rohwer; 
India. 

4.  Tribe  OFHTHALKOCHLXHI  Pierce. 
Table  of  genera. 

Female  cepbalothorax  widest  behind  spiracles,  more  or  less  evenly  convex 
throughout ;  spiracles  dorsal.  Male  scutellum  not  locked  by  the  scuti ;  post- 
lumbium not  of  a  different  consistency  from  the  other  parts.  Parasites  of 
Sphew,  PaammophUa,  and  Miaous 2S.  Bupathocera  Pierce. 

Female  cephalothorax  broader  than  long,  margins  Irregularly  convex,  con- 
stricted at  base,  rounded  at  apex.  Male  scutellum  locked  by  scuti ;  postlum- 
bium of  a  different  consifiten<*y  from  the  other  parts.  Paraaite  of 
Ohlorkm 24.  OphtMmochlua  Pleroe. 
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Female  cephalothorax  slightly  constricted-  at  base;  thence  obliquely  widening  to 
widest  point,  Just  behind  the  spiracles,  which  are  lateral,  but  hardly  promi- 
nent, thence  sinuately  convex  to  apex.    Parasites  of  Sceliphron. 

25.  8c€liphronechthru8  Pierce. 

23.  Genus  EUPATHOCERA  Pierce. 

LIST  OF  SPBCZBS. 

1.  E.  luguhris  Pierce;  parasite  of  Sphex  {Arn/mophUa)  fragUis 
Smith;  Ohio. 

2.  E,  pictipennidis  Pierce;  parasite  of  S,  {A)  pictipennis  Walsh; 
Illinois. 

3.  E.  pruinosae  Pierce;  parasite  ot  S.   (A.)   pruinosa  Cresson; 
Colorado. 

4.  E,  'apJiecidarum  Dufour;  parasite  of  S.  {A)  scibulosa  Linnaeus; 
France,  Germany. 

5.  E.  vulgaridis  Pierce;  parasite  of  S.   (A.)   vulgaris  Cresson; 
Illinois. 

6.  E,  luctuosae  Pierce;  parasite  ot  S,  {Psammophila)  luctuosa  F. 
Smith;  Idaho,  Colorado. 

7.  E.  sieboldii  Saundeife;  parasite  of  Miscus  campestris  Latreille; 
Germany. 

20.  Genus  OPHTHALMOCHLUS  Pierce. 

Table  of  subgenera. 

Parasites  of  Chlorion  (PrUmonyx) 1.  Ophthalmochlus  Pierce. 

Parasites  of  Chlorion  (Proterosphex) _^ 2.  HomUops  Pierce. 

Parasites  of  Chlorion  (Isodontia) 3.  Isodontiphila  Pierce. 

LIST   OV   SPECIES. 

1.  O.  (O)  rfwryi  Pierce;  parasite  of  C.  (Priononyx)  atrata  Lepele- 
tier;  Ohio. 

2.  O.  {H)  ahhotti  Pierce;  parasite  of  C.  {Proterosphex) ^  species; 
Siam. 

3.  0.  (H)  ashmeadi  Pierce;  parasite  of  C.  (P.)  pemanum  Kohl; 
Santo  Domingo. 

4.  O.  (H)  hishoppi^ieTce;  parasite  of  C.  (P.)  ichneumoneum  Lin- 
naeus; Texas. 

5.  O.  (H)  westwood  Pierce;  parasite  of  G,  (P.)  ichnevmoneum 
aurifluum  Perty;  Brazil. 

6.  O.  (/)  auripedis  Pierce;  parasite  of  C.  (/.)  auripes  Femald; 
Pennsylvania. 

1.  OPHTHALMOCHLUS   DURTI   Pierce. 

Errata :  Gen.  Insect,    p.  30,  line  30,  acid  "  pi.  2,  unnumbered  figure." 

5.  OPHTHALMOCHLUS   (HOMILOPS)  WESTWOODI  Templeton. 

Errata:  Gen.  Insect,     p.  31.  line  8,  change  "(1838)"  to  read  "(1841)"; 
line  10,  add  "pi.  2,  unnumbered  figure";  pi.  2.  unnumbered  figure,  for 
"  Eupathocera  Weatwoodi  "  read  "  Ophthalmobhlus  WestwoodiJ* 
8343— 19— Proc.N.M.  vol.54 31 
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25.  Genus  SCELIPHRONECHTHRUS  Pierce. 

1.  S.  fasciati  Pierce;  parasite  of  Sceliphron  fasdatua  Lepeletier; 

Santo  Domingo. 

5.  Tribe  FABAXENIKI  Pierce. 

26.  Genus  PARAXENOS  Saunders. 

1.  P.  erberi  Saunders;  parasite  of  Bembecimis  peregrinus  Smith, 
Corcyra. 

IV.  Superfamily  HALICTOPHAGOIDEA  Pierce. 

Tahle  of  familiea. 

Male  autennae  four- jointed,  with  the  flagellum  of  the  third, and  the  fourtli 
Joint  elongate,  subequal IX.  DIOZOCERIDAB  Pierce. 

Male  antennae  seven- join  ted,  with  the  third,  fourth,  fifth,  and  sixth  joints  lat- 
erally produced,  and  the  seventh  elongate-,  X.  HALICTOPHAGIDAE  Pierce. 

IX.  Family  DIOZOCERIDAB  Pierce. 

Errata :  Bull.  66,  pi.  14.    Read  "  Males  "  for  !*  Females." 

27.  Genus  DIOZOCERA  Pierce. 

1.  D.  insularum  Pierce;  parasite  of  Xerophloea  viridis  Fabricus, 
Grenada,  St.  Vincent. 

1.  DIOZOCERA  INSULARUM  Pierce. 

Plate  78,  flg.  7. 

An  illustration  of  the  side  view  of  the  male  is  presented.  This 
shows  the  line  separating  scutum  from  parascutellum  reaching  the 
apex  of  scutellum  rather  than  behind  the  middle,  as  usual  in  the 
other  families.  The  pleural  suture  is  very  strongly  bent  at  the  apex 
of  epistemum  and  reaches  the  coxa. 

X.  Family  HALICTOPHAGIDAE  Pierce. 

This  family  is  probably  one  of  the  largest  in  the  order.  It  now 
comprises  16  genera.  Many  more  species  are  in  the  author's  collec- 
tion from  various  parts  of  the  world  and  will  be  described  in  sub- 
sequent papers.    The  distribution  of  the  genera  is  as  follows : 

Halictophagus  Dale,  1  species;  England. 

Tettigoxeno8  Jeannel,  1  species;  British  East  Africa. 

PyrUloxenoa  Pierce,  1  species;  India. 

Pentacladocera  Pierce,  1  species;  Australia. 

Neocholax  Pierce,  1  species;  Java. 

Muirixenos  Pierce,  2  specie^;  Java. 

Anthericomma  Pierce,  1  species ;  New  Mexico. 

Pentozoe  Pierce,  1  species;  Ceyloiu 
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Dacyrtocara  Pierce,  2  species;  Georgia. 
Pentozocera  Pierce,  4  species;  Queensland,  Guatemala. 
Cyrtocaraxenos  Pierce,  1  species ;  Java. 
Delphacixenos  Pierce,  1  species;  Eussia. 
JStenocranophilus  Pierce,  1  species ;  Porto  Kica. 
AgalliaphaguB  Pierce,  2  species;  Ohio,  Maryland. 
Colacina  Westwood,  1,  species;  Borneo. 
Megalechthrus  Perlrins,  1  species;  Queensland. 

Errata :  BuU.  66,  pi.  14,  read  "  males  "  for  "  females."  Gen.  Insect,  p.  39, 
line  19,  change  "  Prothorax  bank-like  "  to  read  "  Prothorax  band-like." 

TaUe  of  genera. 

1.  Males  known 1. 

Males  unknown 13. 

2.  Prothorax  bandlike,  not  pushed  forward  into  head ;  wings  with  7  primary 

veins,  and  2  distal  detached  veins  between  radius  and  medius 3. 

Prothorax  pushed  forward  into  head ;  wings  with  6  or  7  primary  veins,  and 
2  distal  detached  veins  between  radius  and  medius 5. 

3.  Median  vein  broken,  or  with  detached  vein  commencing  just  before  its  apex 

on  the  anal  side ;  metathoracic  praescutum  and  scuti  very  long,  scutellum 

much  shorter 28.  Halictophagua  Dale. 

Median  vein  not  broken  or  with  detached  piece  on  its  anal  side;  meta- 
thoracic praescutum  and  scuti  only  moderately  long,  scutellum  more  than 
half  as  long  as  praescutum 4. 

4.  Mandibles  and  maxillae  arising  closer  to  the  eyes  than  the  length  of  the 

basal   joint   of  maxillae;   oedeagus   slender,   basally   arcuate,   aplcally 
acutely  barbed,  the  outside  angle  between  the  outer  edges  of  the  hook 

and  the  main  tube  being  very  acute 29.  Tettigoxenoa  Jeannel. 

Mandibles  and  maxillae  arising  at  a  distance  from  the  eyes  at  least  equal 
to  the  length  of  the  basal  joint  of  the  maxUlae;  oedeagus  stout,  si« 
phonate,  greatly  inflated  at  middle,  outside  angle  little  less  than  a  right 
angle 30.  PyriUowenos  Pierce. 

5.  Prothorax  arched  forward  Into  head 6. 

Prothorax  so  deeply  embedded  In  head  that  the  pleurae  can  not  be  seen..  8. 

6.  Wings  with  7  primary  veins;  head  transverse,  not  greatly  arched,  but 

emarginate  behind;  metapraescntum  broad  and  about  twice  as  long  as 

scutellum 31.  Pentaeladooera  Pierce. 

Wings  with  six  primary'  veins 7. 

7.  Median  vein  broken,  with  detached  part  on  anal  side;  antennae  normally 

flabellate,  the  flabellae  longer  than  the  basal  portions  of  the  Joints. 

32.  Neocholax  Pierce. 

Median  vein  not  broken;  antennae  with  sixth  joint  attached  at  middle  of 

fifth,  and  seventh  beyond  middle  of  sixth 33.  MuirixenoBt  new  genus. 

8.  Wings  with  7  primary  veins 9. 

Wings  with  6  primary  veins 12. 

9.  Metapraescntum  over  twice  as  long  as  scutellum,  very  broad  Its  whole 

length,  pronotum  subquadrate,  embedded  In  head  and  mesonotum. 

84.  Anthericomma  Pierce. 

Metapraescntum  not  twice  as  long  as  scutellum 10. 

lO.  Oedeagus  with  apex  reflected 11. 

Oedeagus  with  apex  reflected  and  outer  angle  produced,  acutely ;  scutellom 
widely  separated  from  praescutum :—  35.  Dacyrtocara,  new  genus. 
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11.  Scutelluni  nurrowly  lobnte  in  front,  very  narrowly  separated  trom  praes- 

cutum ;  oedeagua  slender,  Inflated  at  base  and  strongly  arched,  thence  be- 
coming very  slender  and  at  apex  acuteb'  reflexed 36.  Pentozoe  Pierce. 

Scntellum  convex,  not  lobate  in  front,  more  widely  separated  from  praes- 
cutimi;  oedeagus  slender,  not  greatly  enlarged  at  base  and  obtusely 
angulate,  but  acutely  angulate  at  apex 37.  Pentozocera  Pierce. 

Scutellum  broadly  sinuately  rounded  in  front,  broadly  separated  from  pra- 
escutum ;  oedeagus  slightly  rounded  at  base,  acutely  barbed  at  apex. 

38.  Oyrtocaraweno$f  new  genus. 

12.  Fifth  and  sixth  uutennal  Joints  merely  pectinate,  elongate ;  metapraescutum 

but  little  longer  than  scutellum 89.  Delphacixenos,  new  genus. 

Fifth 'and  sixth  antennal  Joints  normally  flabellate;  metiqiiraescutum  almost 
twice  as  long  as  scutelluml. 40.  Stenocranophilus  Pierce. 

13.  Parasite  of  ii^aHia 41.  Agalliaphagus  Pierce. 

Parasites  of  Epora . 42.  Colaoina  Westwood. 

Parasites  of  Platybrachys,  female  cephalothorax  with  narrow  transverse 

slit ;  thorax  longer  than  head,  gradually  narrowed  to  base :  sides  of  head 
convex 42.  Megalechthrus  Perkhia. 

28.  Genns  HAUCTOPHAGUS  Dale. 

1.  H.  curtisii  Dale;  host  unknown;  England. 
Dale  (1841)  records  collecting  specimens  of  males  on  and  near  the 
Isle  of  Portland,  England,  June  16,  July  15,  and  August  1, 1840. 

29.  Genus  TETTIGOXENOS  Jeannel. 

Tettigoxenos  Jeannel,  1913,  Voyage  de  Ch.  AUuaud  et  R.  Jeannel  en  Afrique . 
Orientale  (1911-1912)   Insects  Strepsipt^res,  Paris,  A.  Schulx,  pp.  1-8, 
1  fig.,  pL  1,  AprU  23. 

The  following  description  is  a  translation  from  the  original,  with 
additions  in  brackets: 

Front  excavated  between  the  antennae:  antennae  7-jointed,  with 
last  5  laterally  flabellate.  Prothorax  annular,  narrow,  not  arcuate 
in  front.  Elytra  long,  clavate.  Wings  with  "  6 ''  [really  7]  primary 
veins;  costal  [subcostal],  radial,  medial  and  three  anal;  a  detached 
branch  of  radius  and  a  detached  branch  in  front  of  medius;  medius 
not  broken ;  cubitus  lacking.  Metanotum  strongly  developed ;  post* 
lumbium  membranous.  Metastemum  formed  of  two  pieces  entirely 
separated  on  the  median  line.  Legs  short,  tibiae  flattened,  tarsi  3- 
jointed.  Oedeagus  strongly  arcuate  at  base,  reflexed  in  an  acute 
angle  and  very  pointed  at  extremity.  [This  oedeagus  is  barbed  as 
in  Cyrtocaraxenos  but  more  arcuate  at  base.] 

Type  of  the  genus. — Tettigoxenos  dadoceras  Jeannel,  1918,  from 
British  East  Africa.    Hosts  unknown.    Female  unknown. 

TBTTIGOXBNOS  CLAOOCBBAS  JmuumL 

Tettigowenos  cladoceraa  Jeannel,  1913,  Insects  strepsipt^es,  pp.  1-^,  pi.  1. 

Host. — Unknown.  Described  from  a  male  caught  at  light  on  the 
Kiver  Eamisi  south  of  Mombasa,  station  No.  8,  British  East  Africa, 
November,  1911,  and  now  in  the  Museum  of  Paris. 
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Following  is  a  translation  of  the  original  description,  with  com- 
ments in  brackets : 

Male. — ^Length  2.75  mm.;  wing  expanse  3.6  mm.  Color  brilliant 
pitchy-brown.  Form  rather  slender,  with  abdomen  elongate,  as  long 
as  the  costal  margin  of  the  wings. 

Head  very  large,  transverse,  slightly  deflexed.  Front  concave  be- 
tween antennae  which  are  attached  beneath  little  angular  salients. 
Eyes  enormous  on  great  peduncles,  hemispherical,  with  fifty  great 
ocelli.  Face  with  rudimentary  mandibles  [as  illustrated  for  Gyrto- 
caraxenos]  and  maxillae  without  lacinia  [Jeannel's  illustration,  fig. 
3,  is  apparently  at  fault  in  the  delineation  of  the  maxillae].  An- 
tennae slender,  first  two  joints  simple,  cylindrical,  the  first  a  little 
longer  than  broad,  the  second  almost  as  long  as  broad ;  joints  8  and 
1  almost  as  long  as  joint  2;  joint  5  half  as  long,  very  flat,  joint  6  a 
little  longer  but  smaller;  joints  3  to  6  laterally  flabellate,  strongly 
punctate  [rather,  provided  with  organs  of  sense] ;  flabeUum  of 
third  about  one-fifth  longer  than  that  of  the  fifth;  joint  7  similarly 
elongate,  as  long  as  flabellum  of  fourth  and  longer  than  fifth. 

Prothorax  annular,  not  anteriorly  arOhed,  slightly  longer  on  dor- 
sum, separated  from  mesothorax  by  intersegmental  skin,  on  which 
are  a  number  of  small  chitinous  sclerites.  Mesothorax  formed  of  a 
transverse  mesonotum,  a  little  mesosternal  piece,  and  large  oblique 
pleural  pieces.  Elytra  inserted  at  upper  edge  of  mesopleural  piece, 
with  a  small  V-shaped  stigmatal  piece  covering  the  orifice  of  the 
spiracle  at  its  base.  Coxal  cavities  open  behind.  Metanotum  com- 
posed of  triangular  praescutum  flanked  by  ^'pleuri ''  [scuti]  a  little 
longer  than  itself;  scutellum  transverse  pentagonal;  [parascutellum 
oblique,  subquadrate] ;  postlumbium  membranous;  postscutellum 
very  large,  navicular,  covering  first  two  abdominal  segments.  Meta- 
stemum  formed  of  two  elongate  pieces  in  juxtaposition  on  median 
line.  [This  is  the  line  of  the  furca,  usually  found  only  on  the 
stemellum.] 

Abdomen  with  10  segments.  Stemites  more  strongly  chitinized 
than  tergites.  [Jeannel  has  misinterpreted  the  last  three  segments. 
He  calls  the  eighth  the  ninth,  and  calls  the  ninth  the  tenth,  and  the 
tenth  the  anal  tube.  He  refers  to  the  ninth  and  tenth  as  the 
"  podex."  In  reality,  the  eighth  segment  is  ventrally  produced  to  an 
acute  point,  reaching  as  far  as  the  ninth.  The  ninth  is  likewise  nor- 
mally produced  and  concave,  bearing  at  its  extremity  the  oedeagus. 
The  dorsal  portion  of  the  ninth  is  not  shown  in  Jeannel's  drawings. 
The  tenth  is  like  a  flap  over  the  oedeagus.] 

Female. — Unknown. 
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30.  Geniu  PTRILLOXENOS  Pierce. 

PyriUoxenos  PnaicE,  1914,  Proc  Ent  Soc.  Wash.,  vol.  IS,  p.  128. 

Male. — ^Head  not  conspicuously  excavated  behind.  Eyes  large, 
convex  with  very  large  facets.  Mandibles  short,  triangular,  glabrous. 
Antennae  short,  seven  jointed,  flattened,  foliaceous,  with  large  sen- 
sory pits;  first  two  joints  simple,  the  second  shorter;  the  remaining 
five  joints  crowded,  each  broadened  laterally  in  a  broad  lamina,  the 
apices  of  which  are  about  even  with  each  other,  the  entire  antennae 
not  longer  than  width  of  head. 

Pronotum  very  short,  transverse  band-like.  Mesonotum  a  little 
longer,  also  band-like.  Elytra  pedunculate  spatulate,  sensitive, 
pubescent.  Metanotiun  with  praescutum  rounded,  keystone-shape, 
truncate,  sinuate  at  apex,  longer  than  scutellum  and  postlumbium 
together;  scuti  oblique,  considerably  surpassing  praescutum  at  outer 
angles  and  supporting  it  by  a  tiny  projection  at  inner  angles;  scutel- 
lum broad,  irregular  in  outline,  narrower  at  base  than  praescutum, 
broadening  in  a  concave  line  behind  scuti,  with  anterior  angles 
rounded,  almost  rectangular,  and  posterior  angles  diagonally  pro- 
duced as  quadrate  peduncles,  apex  otherwise  truncate;  postlumbium 
short,  transverse,  fitting  in  between  and  scarcely  surpassing  the 
posterior  peduncles  of  the  scutellum;  postscutellum  large,  convex^ 
broadly  rounded. 

Tarsi  three-jointed,  the  first  joint  mucronate ;  claws  absent.  Eighth 
ventral  segment  acutely  produced  beneath  ninth.  Anal  segment 
small,  flap-like.  Oedeagus  strongly  bent,  broad  near  base,  rectangu- 
larly bent  near  apex,  apical  process  slender  and  very  acute. 

The  generic  name  is  derived  from  PyriUa  (the  host  genus)  -f  X^n^ 
(the  typical  Strepsipterous  genus)  signifying  a  Strepsipterous  para- 
site of  PyriUa. 

Type  of  the  genus. — PyrUloxenos  campactus  Pierce,  from  India. 

FTKILLOXBNOS  COMPACTUS  PieiM. 

Plate  77. 
PjffiUoxeno8  compactua  Pierce,  Proc  Ent  Soc  Wash.,  1914,  vol.  Id,  p.  129. 

Described  from  a  type  female  and  allotype  jnale  and  two  para- 
type  females  from  Pusa,  Bihar,  India,  collected  by  C.  S.  Misra. 

The  original  description  is  as  follows: 

The  material  was  collected  in  August,  1907;  March  15,  1913;  and 
May  23,  1914.  The  specimens  collected  in  August,  1907,  consist  of 
allotype  male,  pupal  cephalothorax,  and  three  paratype  females  with 
trinngnlinids.  TUs. material  is  the  property  of  the  Entomological 
Section,  Agricultural  Besearch  Institute,  Pusa.  The  type  is  deposited 
i|i  the  United  States  National  Museum,  and  a  paratype  female  is  in 
the  author's  collection.  The  author  is  indebted  to  Mr.  T.  Bainbridge 
Fletcher,  imperial  entomologist,  for  the  material.    The  specific  name 
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is  intended  to  draw  attention  to  the  compact  appearance  of  the 
antennae. 

Male, — ^Length,  1.6  mm.  The  tarsi  are  very  small.  The  anterior 
tibiae  are  very  robust  and  shorter  than  on  the  other  legs.  The 
antennae  are  much  more  compact  than  is  usual  in  this  family. 
The  mandibles  can  not  meet.  The  remainder  of  the  description  is 
to  be  drawn  from  the  generic  description.  The  specimen  was,  unfor- 
tunately, boiled  in  caustic  potash  and  is  therefore  very  hard  to 
study. 

Female. — Cephalothorax  golden  yellow  to  brownish,  broader  than 
long;  constricted  behind  spiracles;  sides  quite  evenly  rounded;  apex 
sinuate.  Mandibles  obtuse,  separated  by  almost  three  times  their 
width.    Front  convex.    Spiracles  just  touching  margin. 

Type.— Cut  No.  18814,  U.S.N.M. 

The  illustrations  in  plate  77  bring  out  a  number  of  features  not 
covered  by  the  original  descriptions. 

The  prostemum  is  composed  of  a  narrow  transverse  eusternum 
and  the  medially  divided  stemellum  which  forms  a  half  ring  for 
attachment  of  the  coxae.  This  ring  is  undoubtedly  composed  of 
stemellum,  precoxale,  and  trochantin.  At  the  lateral  horn  this 
piece,  together  with  the  epimeron  and  epistemum,  separated  by  the 
pleural  suture,  meet  the  coxa.  The  coxa  is  a  small  piece  at  the  base 
of  the  elongate  trochanter  (pi.  77,  fig.  2).  The  pronotum  is  largely 
of  one  piece,  with  small  lateral  pieces,  probably  scnti. 

The  mesonotum  is  shorter  on  the  median  line  than  at  the  sides.  A 
s^nilunar  piece  in  front  is  apparently  the  praescutum,  the  remainder 
is  the  scutoscutellum.  The  sternum  is  the  most  perfectly  formed  of 
any  yet  seen  in  the  order.  The  eusternum  is  triangular.  The  ante- 
coxal  ring  is  composed  of  three  distinct  pieces.  The  inner  pieces  of 
the  ring  are  the  stemellar  pieces  longitudinally  separated;  the 
median  piece  is  the  precoxale.  The  coxale  attachment  is  at  the 
outer  horn,  where  three  pieces — ^trochantin,  epistemum,  and  epime- 
ron— ^meet.  The  coxa  is  a  minute  piece  at  the  base  of  the  elongate 
trochanter  (pi.  77,  fig.  3). 

The  metasternum  has  eusternum  separated  from  stemellum  by  a 
sinuate  line.  Epistemum  does  not  reach  the  coxa,  although  the 
pleural  suture  does.  The  epimera  are  very  large  and  almost  sur- 
round the  coxae,  which  are  more  closely  connected  to  the  stemellum 
than  in  the  anterior  segments  (pi.  77,  fig.  4). 

31.  Geniu  PENTACLADOCERA  Pierce. 

1.  P.  schwarzi  Perkins;  parasite  of  AgaUiaj  species;  New  South 
Wales. 

1.  PENTACLADOCERA  SCHWARZH  PerUai. 
Errata :  Gen.  Insect,  p.  37,  line  6,  change  "  p.  6  "  to  read  "  pi.  4." 
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32.  Genus  NEOCHOLAX  Pierce. 

1.  N.  jacobsoni  Meijere;  parasite  of  Ossoides  lineatus  Bierman; 
Java. 

33.  Genus  MUIRIXENOS,  new  genus. 

Named  in  honor  of  Frederick  Muir,  the  collector  of  the  species  on 
which  this  genus  is  founded,  and  of  many  other  species  in  the  author's 
collection  to  be  described  later.  Probably.no  collector  has  ever  shown 
a  greater  aptitude  for  collecting  species  of  this  order  than  Mr.  Muir, 
whose  travels  have  taken  him  to  many  parts  of  the  world. 

The  genus  is  characterized  by  its  elongate  narrow  body,  arcuate 
head,  antennae  with  the  last  two  joints  attached  far  from  the  base 
of  the  preceding  (pi.  76,  figs.  1,  2) ;  prothorax  band-like,  trans- 
verse above  but  laterally  strongly  diagonally  flexed  forward;  meso- 
thorax  distinctly  composed  of  three  transverse  pieces;  metathorax 
with  praescutum  reaching  scutelliun  and  almost  twice  as  long,  scuti 
divided;  eighth  segment  ventrally  produced  beneath  ninth;  wings 
lacking  cubitus  and  one  anal  vein,  medius  not  broken. 

Type  of  the  genua. — Muirixenos  dicranotropidis  Pierce,  from  Java. 

The  genus  is  easily  separable  from  the  other  Javan  genera  Neo- 
cholac^'  and  Cyrtocaraxenoa  by  the  characters  given  above  and  in 
the  table  of  genera. 

1.  mnSIXBNOS  dicranotropidis,  mw  spmIm. 

Plate  76,  fig.  1. 

Described  from  a  male  bred  from  Dicranotropia  muiri  Kirkaldy 
collected  in  Java  by  F.  Muir  under  the  number  333. 

Length,  1  mm.  Color,  light  brown.  Head  strongly  arched.  Pro- 
thorax  dorsally  transverse  but  with  pleurae  diagonal,  carrying  the 
dorsum  far  anterior  to  the  sternum.  Mesothorax  with  praescutum 
semilunar,  scutum  transverse,  and  scutellum  transverse.  The  meta- 
thoracic  parts  ai'e  well  illustrated  in  figure  1,  plate  76. 

Type.— C^it.  No.  21450,  U.S.N.M. 

2.  MUIRIXENOS  PBRKIN8IELLAB,  mw  bpccIm. 
Plate  76,  figs.  2-5. 

Described  from  a  male  bred  from  PerkinaieUa  aacoAaricida  Kir- 
kaldy collected  in  Java  by  F.  Muir  under  the  number  816. 

L^gth  slightly  under  1  mm.  Lighter  in  color,  almost  yellowish. 
It  differs  very  slightly  from  the  preceding.  The  oedeagus,  antenna, 
tarsus,  and  side  view  of  thorax  are  illustrated. 

The  episternum  reaches  closer  to  the  coxal  cavity  than  in  any  other 
species  yet  seen,  but  does  not  reach  it. 

Type.—C2it  No.  21451,  U.S.N.M. 


Digitized  by 


Google 


wa  2242.        MORPHOLOGY  OF  THE  8TRBF8JPTERA— PIERCE.  473 

34.  Genus  ANTHERICOMMA  Pierce. 

1.  A.  harheri  Pierce;  host  unknown,  New  Mexico. 

1.  ANTHERICOMBCA  BARBERI  Pierce. 
Brrata :  Gen.  Insect,    p.  36,  line  25,  add  "  PL  3,  unnumbered  figure." 
35.  DACYRTOCARA,  new  geirns. 

Name  derived  from  5a  (strongly)  +  Kvpr6%  (curved)  4-  icApa 
(head) ,  meaning  strongly  arched  head. 

Male. — ^Head  strongly  arched,  inclosing  the  pronotum  and  part  of 
mesonotum;  antennae  typical  five-branched,  the  branches  subequal, 
the  bases  of  the  joints  short.  Mesonotum  distinctly  divided  into  three 
transverse  sclerites.  Metapraescutum  not  reaching  and  not  greatly 
longer  than  scutellum.  Wings  with  seven  principal  veins,  two  de- 
tached veins  between  radius  and  medius,  and  with  the  medius  broken. 
Oedeagus  nearly  straight,  flexed  near  apex  with  outer  angle  pro- 
longed almost  as  long  as  the  prong. 

Type  of  the  genua. — Dacyrtocara  oncometopiaej  new  species. 

Species:  1.  D.  oncometopiae^  from  Oncometopia  lateralis  Fabri- 
cius;  Egypt,  Georgia. 

2.  D.  undata^  from  O.  tmdata  Fabricius;  Thomasville,  Georgia. 

1.  DACTRTOCARA  ONCOMETOPIAE,  new  species. 

Plate  74,  figs.  1-4. 

Described  from  one  male  and  two  puparia  extracted  from  a  single 
Oncometopia  lateralis  Fabricius,  determined  by  the  late  Otto  Heide- 
mann,  collected  by  W.  H,  Finn  at  Egypt,  Georgia,  from  the  Uhler 
collection  in  the. United  States  National  Museum.  The  male  was  in 
perfect  condition  and  ready  to  emerge  when  killed. 

Male. — Length,  3.3  mm.;  wing  expanse  at  least  6  mm.  Color 
brown.  Head  emarginate  above  for  reception  of  prothorax,  not 
emarginate  below.  Eyes  on  broad  stalks,  not  very  closely  fascicled. 
Antennae  with  flabellae  closely  appressed.  Mandibles  short,  not 
reaching  mouth  opening.    Maxillae  2-jointed,  the  joints  about  equal. 

Pronotum  semilunar  with  pleurae  extending  diagonally  backward ; 
prostemum  composed  of  two  pieces  medianly  separated,  which  cor- 
respond to  the  stemellum-fprecoxale-l-trochantin ;  coxae  minute, 
trochanters  elongate,  femora  very  little  longer^  tibiae  shorter  and 
enlarged  at  apex,  tarsi  3-jointed,  with  first  joint  very  broad  and 
remaining  joints  elongate.  Mesonotum  with  a  semilunar  praescutum, 
transverse  scutum  and  scutellum;  elytra  clavate;  pleural  spiracles 
protected  by  an  epistemal  lobe  beneath  elytra;  epimeron,  epister- 
num  and  trochantin  forming  hook  for  attachment  of  coxa ;  trochan- 
tin,  precoxale  and  sternellum  forming  open  ring  around  coxal  cavity; 
eustemum  large  and  triangular;  sternellum  bilobed;  coxa  minute 
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at  base  of  elongate  trochanter,  femur  longer,  tibia  still  longer,  tarsus 
with  first  joint  mucronate,  others  pulvillate.  Metanotum  with  key- 
stone-shaped praeseutum,  connoted  scuti,  diagonal  parascutellum, 
transverse,  anteriorly  sinuate  scutelliun,  membranous  postlumbium, 
and  very  long  postscutellum ;  wings  normal;  epistemum  not  reach- 
ing coxa;  epimeron  reaching  coxa;  eusternum  separated  from  ster- 
nellmn  by  a  line  diverging  posteriorly  from  median  line ;  coxa  very 
large;  trochanter  smaller  and  cup  shaped;  femur,  and  tibia  elon- 
gate ;  tarsus  as  in  middle  leg.  Oedeagus  straight  to  angle  of  reflex- 
ion, outer  angle  produced  downward  as  illustrated  (pi.  74,  fig.  4). 
Type.— Cfit.  No.  21452,  U.S.N.M. 


2.  DACTBTOGARA  UNDATA,  mw 

Plate  74,  figs.  5,  6. 

Described  from  two  females  found  in  the  fourth  and  fifth  segments 
of  a  female  Oncometopia  undata  Fabricius,  captured  by  George  D. 
Smith  at  Thomasville,  (Jeorgia,  in  May,  1915.    The  host  died  May  10. 

Length,  7  mm.  Color  of  cephalothorax  dark  brown  with  large 
rounded  brown  spot  on  first  ventral  segment;  brood  canal  sli^tly 
darkened;  abdomen  otherwise  white  imtil  mature,  when  it  becomes 
brown. 

Cephalothorax  elongate,  apically  rounded,  slightly  sinuate  in  front 
of  mandibles  and  laterally  slightly  compressed  opposite  opening  of 
brood  canal,  which  is  behind  the  middle.  Mandibles  broad,  obtuse. 
Brood  canal  opening  a  transverse  narrow  slit  on  the  venter.  Base  of 
cephalothorax  strongly  constricted.  Thoracic  spiracles  lateral  and 
inconspicuous. 

The  brood  canal  extends  back  only  four  segments,  and  there  are 
only  two  median  genital  tubes  opening  into  it,  on  the  second  and 
third  segments.  At  the  edge  of  the  brood  canal  at  the  posterior  mar- 
gin of  the  first,  second,  and  third  segments  are  simple  spiracles  con- 
sisting of  mere  slitlike  openings.  The  tracheae  can  be  seen  leading 
from  them.  The  first  abdominal  segment  within  the  body  of  the 
host  extends  far  beyond  the  tip  of  the  cephalothorax. 

Type.— Cfit.  No.  21458,  U.S.N.M. 

S6.  Geniifl  PENTOZOE  Pierce. 

1.  P.  perademya  Pierce;  parasite  of  T?u>mp8onieUa  arcuata  Mot- 
schulsky;  Ceylon.     . 

1.  PENTOZOE  PERADENTTA  PIcree. 

Errata :  Gen.  Insect    p.  38,  Une  6,  change  "  Fig.  40  "  to  read  "  Fig.  44." 

87.  Gernu  PENTOZOCERA  Pierce. 

1.  P.  austrdlensia  Perkins;  parasite  of  Tetigonia  partTiaon  Kir- 
kaldy;  Queensland. 
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2.  P.  phaeodes  Perkins ;  parasite  of  Hecalus  immaculatus  Kirkaldy. 

3.  P.  stenodes  Perkins;  parasitp  Paradorydium  mencd/us  Kirkaldy; 
Queensland. 

4.  P.  achwarzi  Pierce;  parasite  of  Diedrocephcda  aanguinolenta 
Coquibar;  Guatemala. 

38.  CTRTOCARAXENOSt  new  genus. 

Name  derived  from  icuprds  (curved)  +  icApa  (head)  +  Xenos. 

Characterized  by  a  very  large  head,  emarginate  behind,  with  tre- 
mendous eyes;  antennae  with  branches  closely  appressed,  not  sur* 
passing  one  another.  Prothorax  quadrate  invisible  at  sides.  Meta- 
notum  with  only  two  transverse  areas.  Metapraescutum  broadly 
separated  from  scutellum  but  considerably  longer  than  the  same. 
Eighth  abdominal  segment  greatly  produced  beneath  the  ninth. 
Oedeagus  barbed  at  apex. 

Type  of  the  genus. — Cyrtoearaxenos  javanensis^  new  species;  Java. 

CTBTOCARAXENOS  JAVANENSIS.  n«w  ipMiM. 

Plate  78,  figs.  1-6. 

Collected  at  light,  800  feet  altitude,  at  Buitenzorg,  West  Java, 
December,  1908,  by  W.  Terry,  and  presented  by  Mr.  F.  Muir. 

Length  about  2  mm. ;  dark  brown.  Head  emarginate  from  dorsal 
and  anterior  views  for  reception  of  pronotum.  Mandible  short,  but 
reaching  mouth.  Maxillae  short,  2-jointed,  the  joints  very  broad 
and  subequal.  Pronotum  trapezoidal.  Mesonotum  transversely 
divided,  posteriorly  produced  at  angles.  Metanotum  with  praescu- 
tum  keystone  shaped,  broad  at  apex,  broadly  separated  from  scutel- 
lum by  scutum ;  parascutellum  diagonal ;  scutellum  transverse ;  sinuate 
in  front;  postlimibium  short  and  transverse;  postscutellum  very 
large.  Legs  normal,  first  tarsal  joints  mucronate.  Oedeagus  slightly 
curved,  witfi  apex  sharply  reflexed,  the  inner  and  outer  angles  being 
very  acute.  Wings  with  seven  principle  veing,  and  with  two  detached 
beins  between  radius  and  medius;  medius  not  broken. 

Type.— Cat.  No.  21454,  U.S.N.M. 

39.  DELPHACIXENOS,  new  genus. 

The  generic  name  is  derived  from  DelpJtax  (the  host  genus) + 
Xenoa  (the  typical  Strepsipterous  genus),  signifying  a  strepsipte- 
rous  parasite  of  Delphax. 

Mcde. — ^Head  excavated  behind,  seen  from  above  consisting  of  a 
narrow  arcuate  rim  supporting  the  eyes  and  produced  somewhat  in 
front  of  these  to  form  the  apex  of  the  frontal  projection,  at  the  sides 
of  which  the  antennae  are  inserted.  Eyes  large,  convex,  reaching 
the  base  of  the  elytra  when  the  body  is  compressed ;  facets  large  and 
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separate.  Mandibles  reaching  to  the  mouth  opening,  about  three 
times  as  long  as  broad,  acute.  Maxillae  longer,  two  jointed,  cy- 
lindrical, the  first  joint  shorter  and  subclavate;  the  second  joint,  or 
palpus  almost  twice  as  long  as  first  and  tapering,  longer  than  mandi- 
bles. Antennae  elongate,  seven  jointed,  foliaceous  with  sensory 
pits;  first  two  joints  simple,  the  first  shortest;  third  about  as  long 
as  first  with  long  lateral  sensitive  flabellum;  fourth  longer  than 
second  in  apical  half  laterally  produced  into  a  flabellum  about  half 
as  long  as  that  of  the  third;  fifth  joint  longer  than  fourth  with  a 
short  apical  lateral  projection  not  much  longer  than  the  width  of  the 
joint,  sixth  joint  about  as  long  as  fourth  merely  with  a  tooth-like 
enlargement  at  tip;  seventh  joint  longest  of  all.  Pronotum  merely 
a  small  transverse  plate  set  into  the  emargination  of  the  head. 
Mesonotum  with  two  plates  the  first  in  the  emargination  of  the 
head  and  the  second  band-like,  not  covered  by  head.  Elytra  elon- 
gate, clavate.  Metanotum  with  praescutum  rounded  keystone- 
shaped;  scuti  oblique  slightly  surpassing  praescutum;  scutellum 
transverse  laterally  pedunculate  at  apex  on  each  side;  postlumbium 
semicircular  of  different  consistency  from  other  parts;  postscutellum 
elongate,  broad;  epimeron  (femoralium)  reaching  almost  to  tip  of 
postscutellum.  Wings  with  costa  very  short  and  basal,  closely 
united  with  subcosta  which  braces  the  costal  margin  to  the  middle 
of  the  wing;  radius  and  medius  at  base  are  closely  connected  with 
the  subcosta,  the  radius  being  very  weak  and  indistinct  except  as 
detached  portions  in  the  nodal  region;  medius  strong  in  its  basal 
half,  distinct,  and  thence  forked  in  two  infuscated  branches  which 
reach  the  outer  margin;  cubitus  missing;  first  anal  merely  an  in- 
fuscation;  second  anal  strong;  third  anal  missing.  Tarsi  3-jointed, 
the  fii-st  joint  on  the  meso-  and  meta-tarsi  differently  shaped  from 
the  following  joints.  Oedeagus  strongly  bent^  basally  inflated ;  the 
under  side  being  twice  bent  and  the  upper  twice ;  the  last  bend  being 
a  strong  reflexion  near  the  slender  acute  apex. 

Type  of  the  genus. — Delphacixenos  anomaloceruSy  new  species; 
parasitic  on  Delphax  striateUa  Fabricius;  Russia. 

1.  DBLPHAaXENOS  ANOMALOCBRUS,  ii«w  spmIm. 
Plate  75.  figs.  1-6. 

Described  from  five  males  mounted  on  a  single  slide,  which  were 
bred  May  4-7  from  DelpJiax  striateUa  Fabriciufe  by  A.  A.  Ogloblin 
at  Poltava,  Russia,  and  presented  to  the  .writer  by  Prof.  N.  Kour- 
dumoff. 

MaJe. — ^Length,  1.2  mm.;  wing  expanse,  about  2.5  mm.  Color, 
brown;  with  postlimibium,  abdomen,  except  two  last  segments  and 
venter,  anterior  portion  of  epimeron  (femoralium),  and  anterior  por- 
tion of  sternum,  yellow:  appendages  very  light  yellowish  brown. 
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The  buccal  area  is  inflated  with  a  tiny  mouth  opening.  The  anterior 
and  median  coxae  are  elongate  and  grooved  on  the  inner  side;  the 
posterior  coxae  are  only  half  as  long  as  the  others  and  so  attached 
that,  from  a  straight  ventral  view,  the  attachment  can  not  be-  seen. 
The  femora  and  tibiae  are  subequal,  the  anterior  pair  being  shortest; 
the  median  and  posterior  tibiae  are  dorsaUy  grooved.  The  median 
and  posterior  tarsi  have  the  first  joint  mucronate  at  tip;  all  tarsal 
joints  ai-e  pulvillate  beneath. 

The  prothorix  consists  of  a  single  notal  sclerite  and  two  small 
sternal  pieces  (each  composed  of  stemellum+precoxale+trochantin) 
to  which  the  coxae  are  attached.  The  mesonotum  has  two  dorsal 
sclerites,  a  diagonal  pleurum  and  a  small  sternum.  The  praeseutum 
is  subtriangular;  the  scuti  are  narrowly  connected  by  a  separate 
scutal  area;  scutellum  is  transverse  quadrate  with  pedunculate  pos- 
terior angles.  In  front  of  the  praeseutum  is  evidence  of  a  small 
piece,  probably  the  pretergite.  In  front  of  the  wing  is  the  oval 
prealare  area.  Lying  over  the  posterior  edge  of  this  is  one  of  the 
tiny  sclerites  to  which  the  wing  is  attached.  The  parascutellum  is 
oval,  oblique.  The  tiny  wing  sclerites  visible  between  this  and  the 
prealare  are  rather  too  difficult  to  differentiate  at  present.  Below  the 
postscutellum  is  the  elongate  pleurotergite,  which  is  hooked  at  the 
front  where  it  touches  the  parascutellum.  The  epimeron  consists  of 
a  nonchitinized  area  beneath  the  parascutellum  and  a  more  or  less 
faintly  divided  chitinized  area  behind  this,  with  a  heavily  chitinized 
crescentiform  area  at  the  apex,  to  which  the  coxae  are  attached.  Be- 
neath the  prealare  and  front  part  of  the  epimeron  is  the  epistemum, 
which  is  diagonally  divided.  The  sternum  consists  of  a  narrow  pre- 
sternum and  a  very  large  elongate  sternal  area  irregularly  divided 
into  an  anterior  partly  chitinized  yellow  eusternum  and  a  posterior 
chitiniz^  stemellum,  the  posterior  edge  of  which  covers  the  insertion 
of  the  coxae.    The  sternellum  is  medianly  divided  almost  to  base. 

The  eighth  abdominal  segment  is  greatly  prolonged  1)eneath  the 
ninth.  The  ninth  segment  is  prolonged  as  usual  beneath  the  tenth, 
with  the  oedeagus  at  its  tip.  The  tenth  segment  is  a  small  flap  aris- 
ing from  the  cup  of  the  ninth  in  front  of  the  oedeagus. 

Type.— Ctit.  No.  21455,  U.S.N.M. 

40.  Genua  STENOCRANOPHILUS  Pierce. 

Stenocranophilus  Pierce,  1914,  Proc.  Ent.  Soc.  Wash.,  voL  16,  pp.  12^127. 

The  original  description  is  as  follows: 

Male, — Head  excavated  behind,  seen  from  above  consisting  of 
a  narrow  arcuate  rim  supporting  the  eyes  and  produced  considerably 
in  front  of  these  to  form  the  tip  of  the  sulcate  frontal  projection,  at 
the  sides  of  which  the  antennae  are  inserted.  Eyes  very  large, 
convex,  reaching  and  touching  the  base  of  the  elytra.    Mandibles 
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very  short,  broad  and  blunt,  not  reaching  within  their  own  length 
of  each  other.  Maxillae  a  little  longer,  two-jointed,  cylindrical,  the 
first  joint  almost  twice  as  thick  as  the  second,  and  neither  quite  as 
long  as  the  mandibles.  Antennae  elongate,  seven-jointed,  flattened 
foliaceous,  with  large  sensory  pits;  first  two  joints  simple,  third  to 
sixth  moderately  elongate,  each  produced  just  before  the  attach- 
ment of  the  succeeding  joint  into  a  broad  flattened  lamina  not  much 
more  than  twice  as  long  as  the  main  stem;  seventh  joint  also  pro- 
duced, laminate.  Pronotiun  subquadrate,  cut  off  at  sides  by  head. 
Mesonotum  band-like,  also  included  within  the  cavity  of  the  head. 
Elytra  elongate,  metanotum  with  praescutum  elongate,  convex  at 
base,  sides  roundingly  approximate  toward  apex,  where  they  almost 
meet;  scuti  narrow,  elongate,  only  a  little  longer  than  praescutum; 
scutellum  broad,  quadrate,  basally  convex,  apically  bisinuate,  not 
much  longer  than  postlumbium ;  postlumbium  at  least  two-thirds  as 
long  as  wide;  postscutellum  long,  broad;  epimeron  [femoralium] 
reaching  to  middle  of  postscutellum.  Wings  with  radial  vein  meet- 
ing the  costal  margin  beyond  the  middle,  a  small  detached  cloudy 
vein  behind  the  tip  of  the  radius,  medius  strong,  with  a  long  an- 
terior cloudy  branch,  cubitus  missing;  first  anal  merely  a  cloudy 
vein,  second  anal  strong,  third  anal  missing.  Tarsi  three-jointed, 
the  first  joint  of  different  shape  from  the  following;  claws  absent. 
Oedeagus  strongly  bent,  the  under  side  being  twice  bent  and  the  upper 
thrice,  the  last  bend  being  a  very  strong  reflection  at  apical  fourth ; 
apex  very  acute. 

The  generic  name  is  derived  from  Stenooranus  (the  host  genus) 
-|-9iXog  (loving),  signifying  a  parasite  of  Stenom^anus, 

Type  of  tJie  genus. — Stenocranopfdlus  guadratus  Pierce. 

1.  STENOCRANOPHILUS  QUADRATUS  Pierce. 

Stenocranophilus  quadratns  Piebce,  1914,  Proc  Ent.  Soc.  Wash.,  vol.  1ft 
pp.  127,  128. 

Described  from  one  type  and  five  paratype  males  bred  by  T.  H. 
Jones,  October  19, 1912,  from  two  females  and  four  nymphal  Steno- 
cranus  aaccharivorus  Westwood  collected  October  14  and  16,  1912, 
from  sugar  cane  at  Rio  Piedras,  Porto  Rico,  and  bearing  the  Porto 
Rico  Sugar  Planter's  Association  accession  number  "847-1912." 
One  paratype  was  returned  to  the  association.  The  specific  name  is 
intended  to  draw  attention  to  the  quadrate  form  of  the  pronotum 
and  the  scutellum.  This  form  of  scutellum  has  not  heretofore  been 
found  in  the  Halictophagidae. 

Male. — Length,  0.9  mm. ;  wing  expanse,  2  mm.  Color  golden  brown. 
A  few  points  not  given  in  the  generic  description  remain  to  be  noted. 
The  first  tarsal  joint  is  broad,  apically  broadest  and  somewhat  acute 
on  outer  angle;  the  point  of  attachment  of  the  second  is  subapical  at 
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the  inner  angle ;  the  point  of  attachment  on  the  second  joint  is  dorsal 
and  very  near  its  base;  this  joint  and  the  third  are  both  slender  at 
base,  gradually  enlarged,  pulvillate  beneath,  apically  truncate.  The 
antennae  are  quite  long,  the  stem  portions  of  the  joints  being  longer 
than  usual.  The  last  joint  reaches  as  far  back  as  the  scutellum.  The 
length  of  the  praescutum  and  scutellum  about  equals  that  of  the  post- 
lumbiimi  and  postscutellum. 

Female. — Cephalothorax  about  0.2  mm.  long,  golden  yellow,  not 
much  darker  behind  the  opening  of  the  brood  canal;  almost  one- 
quarter  longer  than  wide ;  sides  constricted  at  base,  parallel  at  mid- 
dle, angulate  and  convergent  from  anterior  third,  sinuate  at  apex. 
Mandibles  large,  obtuse  with  outer  edges  marginal ;  front  convex  ex- 
tending beyond  mandibles  and  separating  them  by  a  little  more  than 
their  width.  Opening  of  brood  canal  broad,  trapezoidal.  Spiracles 
ventral,  close  to  margin. 

Type, — Four  paratype  males,  and  allotype  female.  Cat.  No.  18813, 
U.S.N.M. 

41.  Genus  A6ALUAPHA6US  Pierce. 

1.'  A.  americana  Perkins;  parasite  of  AgaUia  quadrinotata;  Ohio. 

2.  AGALUAPHAGUS  UHLERI,  new  spedes. 

Plate  78. 

Described  from  a  female  from  AgaUia  uhleri  Van  Duzee  collected 
at  Rocky  Ford,  Colorado. 

Female. — Cephalothorax  transverse.  Head  occupying  over  one- 
half  the  length,  and  broadly,  narrowly  emarginate  behind,  slightly 
convergent  on  sides,  slightly  emarginate  at  base  of  mandibles,  which 
are  closer  to  the  oral  orifice  than  their  widths;  oral  orifice  large  and 
transverse.  Spiracles  reaching  lateral  margin,  but  not  prominent. 
The  opening  of  the  brood  canal  is  short  and  transversa. 

The  measurements,  using  the  same  scale  as  in  Andrena  are  as 
follows : 


Spedmen ...................  r ,,.  -  r . r .  - .  -  -  - 

1 

2 

3 

4 

5 

6 

Index 

total. 

14 
LOO 

13 
0.92 

0 
0.04 

7 
0.00 

8 
a57 

13 
0.02 

Reu^ve  nroDortions  to  iMmMltta  at  sDiracles 

4.60 

This  species  is  quite  different  in  form  from  A.  am^ricanoj  differing 
especially  in  the  lesser  emargination  of  the  head. 
Type.— Chi.  No.  21456,  U.S.N.M. 

42.  Genus  COLACINA  Westwood. 

This  genus  has  been  transferred  to  the  Halictophaginae  because 
of  the  nearness  of  its  habitat  and  host  to  those  of  Neocholax. 

1.  C.  insidiator  Westwood;  parasite  of  Epora  suhtilis  Walker, 
Borneo. 
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43.  Genus  ME6ALECHTHRUS  Perkins. 

1.  M.  tryoni  Perkins;  parasite  of  PlatybrachySj  species;  Queens- 
land. 

V.  SuperfamUy  ELENCHOIDEA  Pierce. 

XI.  Family  ELENCfflDAE  Pierce. 

Considerable  unstudied  material  in  this  family  is  at  hand,  but  must 
remain  for  future  consideration.  Until  that  time  it  is  unnecessary 
to  prepare  a  table  of  genera. 

44.  Genus  ELENCHUS  Curtis. 

1.  E.  tenudcomia  Kirby;  parasites  of  Libumia^  species;  England. 

2.  E.  wcdkeri  Curtis;  host  unknown;  England,  Ireland. 

3.  E.  templet onii  Westwood ;  host  unknown ;  Mauritius. 

4.  E.  melanias  Perkins ;  parasite  of  a  Delphacid ;  Hawaii. 

4a.  E.  m.  ailvestria  Perkins;  parasite  of  a  Delphacid;  Hawaii. 
It  is  quite  probable  that  this  is  a  composite  genus,  but  nothing  can 
be  done  with  it  until  the  species  can  be  studied. 

Errata :  Gen.  Insect,  p.  43,  line  35.  for  "  p.  385  "  read  **  pi.  385." 

2.  ELENCHUS  WALKERI  Cvrtia. 

Errata :  Gen.  Insect.,  p.  44,  line  20,  for  "  p.  385  "  read  "  pi.  385." 

Dale  (1841)  records  collecting  males  at  Glenville's  Wooton,  Eng- 
land, on  June  27  and  July  1, 1841. 

4.  ELENCHUS  BfELANL4S  Pcrldnt. 

Elenchus  melanias  Perkins,  1910,  Fauna  Hawailensis,  vol.  3.  pt  6.    Dec. 

17,  p.  eer. 

Following  is,  the  original  description : 

Thorax  dull  brown  or  pitchy,  head  black  or  nearly  so,  abdomen  black,  tips  of 
the  Joints  of  imterior  tarsi  pallid.  Lateral  branch  of  antennae  extending 
nearly  to  their  tip,  second  Joint  subglobose  or  subquadrate  in  different  aspects, 
paler  generally  than  the  following.  Wings  very  dark  smoky  black,  apical 
dilatation  of  elytra  deep  black.  Abdominal  segments  with  interrupted  white 
apical  margins.  Qenital  segment  more  or  less  pale  within,  rather  broad  where 
the  sides  are  well  angulated  in  front  of  the  middle,  chitinous  recurved  hook 
dUated  apically  and  terminated  in  a  very  minute  Piile  upturnetl  spine.  Ex- 
panse, 3.3  mm.;  length,  1.5  mm.    Male. 

Errata:  Pierce,  Gen.  Insect,  p.  44,  line  7,  after  *'pt.  6"  add  "p.  667." 

4a.  ELENCHUS  MELANIAS  8ILVESTRIS  Perkins. 

Very  like  the  above,  but  with  the  wings  less  deeply  smoke  colored,  and  the 
genital  segment  more  elongate  in  proportion  to  its  width.  This  variety  also 
appears  to  be  slightly  smaller  than  the  type.     . 

Hab.  Oahu,  Hawaii,  and  females  on  all  the  other  islands.  The  typical  form 
described  has  been  taken  In  more  open  country  and  the  var.  sUvestris  in  very 
dense,  wet  forests.  It  infests  Delphacid  leaf  hoppers  of  many  species  and  of 
different  genera.    The  var.  sUvesirU  approaches  most  nearly  to  E.  tenuicorrUs, 
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but  the  difference  between  the  Hawaiian  specimens  and  the  examples  I  refer 
to  the  latter  from  Europe,  America,  Fiji,  and  Australia  is  much  greater  than 
any  distinction  between  the  individuals  of  E.  tewuicomU  from  the  above  named, 
widely  separated  regions. 

45.  Genus  DEINELENCHUS  Perkins. 

1.  Z>.  australends  Perkins;  paratype  of  Platybrachys,  species; 
Queensland. 

46.  Genus  LIBURNELENCHUS,  new  name. 

Mecunocera  Pierce,  1908,  not  J.  G.  Thompson  in  Crustacea,  1888. 

1.  L.  koebelei  Pierce;  parasite  of  Libumia  campestris  Van  Diizee 
and  L.  lutulenta  Van  Dqzee;  Ohio. 

2.  Z.  heidemanm^  new  species;  parasite  of  Libumia^  species; 
Maryland. 

1.  LIBUBNELBNCHUS  KOEBELEI  Pierce 

Mecunocera  koehelei  Piebce,  in  all  previous  works. 
Errata :  Gen.  Insect.,  p.  44,  line  43,  add  "  Pl.  8,  unnumbered  figure." 

2.  LIBURNELENCHUS  HEIDEMANNI,  new  special. 

Plate  78,  figs.  8.  9. 

Described  from  a  specimen  extracted  from  a  Libumia  collected 
at  Bay  Bidge,  Maryland,  September  1, 1902,  by  the  late  Otto  Heide- 
mann,  and  named  in  his  honor. 

The  thorax  is  in  general  as  in  L.  koebelei^  but  the  oedeagus  differs 
greatly,  as  shown  in  the  illustrations. 

Type.— Cfit.  No.  21467,  U.S.N.M. 

47.  Genus  ELENCHINUS,  new  genus. 

Male. — Elongate,  with  slender  enlongate  antennae,  the  last  joint 
of  which  would  reach  beyond  the  postlumbium.  Mandibles  stout, 
acute,  over  half  as  long  as  breadth  between  eyes;  maxillae  2-jointed, 
the  second  joint  longer  than  first.  Metapraescutum,  broad  at  base, 
acute  at  apex,  not  reaching  the  transverse  scutellum.  Scuti  not  reach- 
ing humeri,  united  behind  praescutum.  Parascutellum  at  sides  of 
scutellum  and  diagonal.  Scutellum  truncate  in  front,  with  anterior 
angles  diagonally  truncate,  posterior  angles  pedunculate,  and  base 
bisimuate.  Postlumbium  semilunar,  membranous.  Postscutellum 
elongate.  .  Elytra  very  long,  slender,  clavate. 

Type  of  the  germs. — Elenchimia  heidemcmm^  new  species,  from 
Megamelanue  species;  Maryland. 

1.  BLENCmmjS  HBmEMANNI.  new  species. 

Plate  78,  figs.  10-12. 

Described  from  one  male  extracted  from  a  Megamelanus^  species 
collected  at  Bay  Ridge,  Maryland,  September  1, 1902,  by  the  late  Otto 
Heidemann,  in  whose  honor  the  species  is  named. 
3343— 19— Proc.N.M.vol.54 32 
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The  description  contained  in  the  generic  diagnosis  is  sufficient  to 
delineate  this  species.  The  mandible,  maxilla,  and  oedeagues  are 
illustrated. 

The  oedeagus  is  quite  distinct  from  that  of  Libumelenclvas, 

Typc-^kit.  No.  21468,  TJ.S.N.M. 

.  48.  Genufl  ELENCHOIDES  Pierce. 

1.  E.  perkinai  Pierce;  parasite  of  PerikinsieUa  vitensis  Eirkaldy, 
FijL 

49.  Gemu  PENTAGRAMMAPHILA  Heice. 

•  1.  P.  uhleri  Pierce,  parasite  of  Pentagramma  vittatifrans  Uhler; 
"Dacota.'' 

GEOGRAPHIC  DISTRIBUTION   OF  THE   STREPSIPTERA. 

In  Bulletin  66,  on  pages  171-178,  the  writer  presented  a  tabulation 
of  the  distribution  of  the  host  species  according  to  the  f aunal  re- 
gions described  by  Wallace.  There  were  at  that  time  records  of 
parasitism  by  Strepsiptera  on  50  genera  and  238  species  of  hosts, 
distributed  as  follows: 

Species. 
Nearctic,  sabdivislon — 

1 7 

2 14 

3 69 

4 ^ 0 

Total 90 

Neotropical,  subdivisioo — 

1 3 

2 10 

8 8 

4 8 

Total 19 

Palaearctic,  subdivisloii — 

1 70 

2 19 

8 0 

4 : 2 

Total 91 

Ethiopian,  gubdivislon— 

1 2 

2 0 

8 1 

4 0 


Total 
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Oriental,  subdivision — 

1 3 

2 5 

3 4 

4 2 

Total u»-    14 

Australian,  subdivision — 

1 . 3 

2 ^ 17 

3 3 

4 0 

Total 23 

In  the  following  table  the  distribution  of  described  parasites  is 
tabulated  for  comparison.  It  is  interesting  to  note  that  species  are 
now  described  from  all  the  geographical  faunal  subdivisions  except 
four,  South  Africa,  Central  Asia,  Southwest  South  America,  and 
New  Zealand.  These  regions  have  been  the  least  studied  entomolog- 
ically,  but  it  is  to  be  expected  that  they  will  some  day  furnish  many 
interesting  species. 
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Opthatoochlus 

HomBope !. 

Isodontlphih 

SceUphronechthrus 

Parazanoe 

Ualiotopbagoidea 

Dioioceridae 

DioKOcata 

UaUctopha«idae 

Halietophagus 

Tettteoxenos 

Pyrilloxenos 

Pentacladooera 

Neocholax 

Muirixenos 

Antherioomma 

Pentoxoe 

Pentozooere 

Cyrtocaraxenos 

Stenocranophllus 

Megalechthrus!!";.:!;;.!!;.*!;;.*. .*..;. !!.'.*!... 

Elttichoidea 

Elenchidae 

Elenchus 

Deinelenchus 

Libumelenchus 

Elenchinus 

Elenchoides 

Pentagrammaphila 

Regional  totals 

Grand  total  for  world 
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The  knowledge  of  the  distribution  of  host  species  has  been  greatly 
increased  since  Bulletin  66  was  published,  and  we  may  therefore  pre- 
sent a  revised  summary  for  contract  with  the  list  of  described 
species: 

Diatrihution  of  host  apeciea  and  described  ptirasite  species  according  to  regions. 


Snbdi. 
vision. 

Host  species. 

Described  paraaitefc 

Region. 

Snbdi- 
visional 
totals. 

Regional 
ti^ds. 

Subdi- 
visional 
totals. 

Redoosl 
t<^al8. 

Nearctic 

1 
2 
8 

18 
88 
118 

11 

78 
28 

20 

Q 

1? 

n 

21 
10 

Neotropioal 

160 

94 

Palaearctic. t,t  ,.rT-rrT-,-,tT--^ r - 

21 

9 

Ethiopian 

W 

80 

* 

Oriental 

7 

8 

AnstfaHan^ . ............ ...........T..T...«^-^-r ,- 

27 

17 

27 

U 

Total  for  world 

841 

174 

It  will  be  seen  from  the  foregoing  table  that  only  half  of  the 
recorded  parasites  are  described.  About  30  of  the  imdescribed 
species  are  in  the  possession  of  the  author  and  will  furnish  material 
for  further  studies.  The  indications  are  that  tropical  regions  will 
idtimately  yield  more  species  than  the  temperate  regions,  which  now 
stand  highest  because  of  the  more  intensive  collecting  done  in  them. 

HOST  LIST. 

The  following  additions  to  the  host  list  may  be  made : 

HOMOPTERA. 

Superfamily  CICADOIDEA. 

Family  CICADELUDAE  (TETIGONHDAE). 

Tribe  CIOASEIXHn  (TEnOONIIHI). 

Cicadetta  Latreille  {Tettigoniella  Bergroth) :  spectra  Distent,  Cey- 
lon (E.  E.  Green,  1912). 
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Oncometopia  Stil. 

lateralis  Fabridus  (determined    by    0.    Heidemann),    Egypt, 

Georgia  (W.  H.  Finn) :  (male,  male  puparia,  larva) ;  Dacyr- 

tocara  oncometopiae  Pierce. 
undata  Fabricius  (determined  by  O.  Heidemann) — 

1.  Shreveport,  Louisiana  (F.  W.  Mally) ;  (male  exuvium). 

2.  Thomasville,  Georgia,  (G.  D.  Smith) ;   (females) ;  Dor 

cyrotocara  undata  Pierce. 

Tribe  PHBYNOXOKPHDrL 

Deltocephalus  Burmeister: 

sanderH^   Clarksville,   Tennessee,   November    10,    1915   (S.  E. 
Crumb). 

Tribe  EITBTICSIINL 
AgalUa  Curtis : 

species,  Virginia  Beach,  Virginia,  commonly  parasitized.    (E.  S. 

Schwarz,  E.  S.  G.  Titus.)     • 
uhleri  Van  Duzee  (determined  by  O.  Heidemann) — 

1.  Santa  Cruz  Mountains,  California;  (male  exuvium). 

2.  Eocky  Ford,  Colorado,  (H.  O.  Marsh),  July  26,  1912 

(male  pupa  and  exuvium) :  August  24,  1912  (male 
exuvium) ;  August  26,  1912  (females) ;  September  1. 
1909  (male  exuvium) ;  September  22,  1909  (female, 
triungulinids,  male  exuvium;  Agalliaphagus  uhleri 
Pierce. 

Superfamily  FULGOROIDEA, 

Family  ASIRACIDAE. 

Perkinsiella  Kirkaldy: 

Boccharicida  Kirkaldy,  Java,  F.  Muir  (male) ;  Muirixenos  per- 
kinaieUae  Pierce. 
Phenice  Westwood: 

modesta  Westwood,  Java,  F.  Muir. 
Dicranotropia  Fieber: 

muiri  Kirkaldy,  Java,  F.  Muir   (male) ;  Muirixenos  dicrano- 
tropidis  Pierce. 
Libumia  Stil: 

campestris  Van  Duzee,  Columbus,  Ohio,  August  11  (males),  Au- 
gust 17  (females) ;  Lihumelenchus  koebelei  Pierce  (Mecyno- 
cera)  (Collection  U.  S.  National  Museum),  (Pierce  1909,  Bull. 
66,  p.  178). 
lutuUnta  Van  Duzee.  1.  Columbus,  Ohio,  August  11  (male) ; 
Lihumelenchus  koehelei  Pierce.  (Mecynocera)^  {Elenchus 
tenuicomis  Perkins),  (Perkins  1905;  Pierce  1909;  Bull.  66, 
p.  178). 
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Stenocranvs  Fieber: 

saccharivora  Westwood,  Bio  Piedras,  Porto  Rico,  on  sugar  cane, 
October  14-19, 1912  (T,  H.  Jones),  (males) ;  November,  1918 
(T.  H.  Jones),  (males  and  females) ;  StenocranophUus  quad- 
ratvs  Pierce  (Pierce  1914). 
Delphax  Latreille: 

striateUa  FahriciuSy  Poltava,  Russia,  May,  4-7 ;  (males,  females) : 
Delphacixenos  anomalocerus  Pierce. 

Family  POEKILLOPTERIDAE, 

Subfamily  TROProucHlNAE. 

Oasoidea  Bierman : 

lineatus  Bierman,  Semarang,  Java,  June  and  July,  1905  (Ed- 
ward Jacobson),  (male) ;  Neocholax  jacohaoni  Meijere  (Mei- 
jere  1911). 

Family  LOPHOPIDAE. 
PynKa  St41: 

aberranB  Distant,  Pusa,  Bihar,  India,  on  sugar  cane,  August, 
1907,  March  15, 1918,  May  28, 1914.    (C.  S.  Misra) ,  (males  and 
females) ;  PyriUcxenoB  quadratua  Pierce  (Pierce  1914). 
pusana  Distant,  Pusa,  Bihar,  India,  on  sugar  cane  (C.  S.  Misra). 

Family  EURYBRACHYDIDAR 

Platybrachya  StAl  (t): 

species  (determined  by  O.  Heidemann  as  Euryhrachya)  ^  Cairns, 
Queensland;  Deindenchua  auatralenaia  Perkins  (Perkins  1905) 
(Correction  to  Bulletin  66). 
genus,  new : 

species,  Queensland;  July,  1904,  Megdlechthrua  tryani  Perkins 
(Perkins  1905)  (Correction  to  Bulletin  66). 

HETEROPTERA. 

Family  PENTATOMIDAK 
Subfamily  Scutellarinae. 

Chryaoeoria  Hahn: 

grandia  Thunberg,  Siam,  (received  from  F.  Muir) ;  (females) 
Chryaocarixenoa  aiamenaia  Pierce. 
CaJUphara  Amyot  and  Serville: 

biUiardierei  Fabricius,  (male  and  female)  Amboina  (F.  Muir)  ; 
(females  and  triungulinids) ;  Callipharixenoa  muiri  Pierce. 
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HYMENOPTERA. 

SuperfamUy  VESPOIDEA. 
Family  EUMENIDAK 

Etmienes  Latreille: 

fenesiralis  Saussure,  Abyssinia,  (female),  (L.  von  Heyden  1867), 
maariUosa  DeGeer,   {tinctor  Christ),  Abyssinia,  (female),   (L, 

von  Heyden  1867). 
flavopicta  Blanchard,   (determined  by  S.  A.  Rohwer)   Larat, 

(females,  males),  (F.  Muir),  (females,  male  pupa,  exuvimn, 

trimigulinids). 
species  No.  2,  Larat,  (male),  F.  Muir,  (female,  triungulinids). 
species  No.  8,  Larat,  (male),  F.  Muir,  (female). 
Odynerus  Latreille: 

cMoroticua  Spinola,  Abyssinia,  (female),  (L.  von.  Heyden  1867). 
{Stenodynerus)  toas  Cresson  variety  (determined  by  Rohwer), 

Albuquerque,  New  Mexico,  (No.  2934),  (male)  Pseudoxenos 

neomexicana  Pierce. 
firmus  Cresson   (determined  by  Rohwer)   Cedar  Point,  Ohio, 

June  19, 1918,  (J.  B.  Parker),  (female), 
species,  new,  Tucson,  Arizona,  August  24,  1913,  on  cotton  (W.  D. 

Pierce),  (females). 

Family  VESPIDAE. 
Veapa  Linnaeus : 

acuta  (sic)  Germany  (Ann.  Soc.,  Ent.  Fr.,  1836,  vol.  4,  p.  xlv.). 
Vespula  Thomson : 

Carolina  Linnaeus  (male),  (determined  by  Rohwer),  Clarksville, 
Tennessee,  October  19, 1915,  (S.  E.  Crumb),  (puparium). 
Polistes  Latreille: 

anaheimensis  Provancher  (male),  (determined  by  Rohwer), 
Auburn,  California.  July  23,  1915  (L.  Brimer),  (female), 
Xenoa  califomicus  Pierce. 
annularis  Linnaeus  10.  Louisville,  Nebraska  (7  females). 
August  2,  1914  (H.  A.  Jones,  E.  G.  Anderson),  (males), 
Xenos  paUidus  Brues. 

11.  Omaha,  Nebraska  (female),  August  20,  1918  (L.  T.  Wil- 
liams),  (females),  Xenos  pdlUdua  Brues. 

12.  New  Orleans,  Louisiana  (Ed.  Foster). 

aurifer  Saussure,  (determined  by  Rohwer),  Auburn,  California 

(female),  August  14,  1915,   (L.  Bruner),   (female),  Xenoa 

auriferi  Pierce. 
beUicosus  Cresson,  Stgne  Cabin  Cafion,  Santa  Rita  Moimtains, 

Arizona,  August  24,  1913,  on  Thurheria  (W.  D.  Pierce,  (pu- 

paria). 
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canadensis  Linnaeus,  Paraguay,  (Bohls),  (male,  female,  triun- 
gulinids) ;  Xenos  hohlsi  Hoffman. 

crinit'us  Felton  (america^us  Fabricius).    3.  New  Orleans,  Loui- 
siana (Ed.  Foster). 

hebraeus  Fabricius*   2.  Pusa,  Bihar,  Lidia,  April  12, 1911  (6.  R. 
Dutt),  (female,  males). 

major  P.  B.  (determined  by  Rohwer),  District  Federal,  Mexico 
(J.  R.  Inda),  (4  male  exuviae,  4  male  pupae). 

minor  Beauvais.    New  Orleans,  Louisiana  (Ed.  Foster), 

rubigiTiosua    Lepeletier.    12.    New    Orleans,    Louisiana     (Ed. 
Foster). 

variatus  Cresson  (determined  by  Rohwer),  4.  Clarksville,  Ten- 
nessee, November  10,  1915  (S.  E.  Crumb),  (4  male  exuviae). 
6.  Lanham,  Maryland,  November  24,  1915   (H.  F.  Loomis), 
(females,  male  pupa). 
Meganthopus  Ducke  {Polyhia  Lepeletier) : 

flavitarsis  Saussure,  Stone  Cabin  Canon,  Santa  Rita  Mountains, 
Arizona,  taken  at  its  nest,  August  25, 1918  (W.  D.  Pierce). 

Superfamily  SPHECOIDEA. 
Family  SPHECIDAE. 

Sphex  Linnaeus  (Anunophila,  Psanmiophila) : 
heydeni  Dahlbom  (Morice,  1918). 
pictipennis  Wahbom   (determined  by  Rohwer),  Falls  Church, 

Virginia,  August  14, 1914  (G.  M.  Greene). 
tydei  Guillon  2.  (Morice,  1913). 

yarrowi  Cresson.     Tucson,  Arizona,  August  24,  1913   (W.  D. 
Pierce),  (male,  female). 

Priononyx  Dahlbom : 

utrata  Lepeletier.    2.    New  Orleans,  Louisiana  (Ed.  Foster). 

Armnohia  Billberg.     1820  replaced  Proterosphex  Fernald  1905  ac- 
cording to  S.  A.  Rohwer. 

Family  BEMBICIDAE. 

Stizua  Latreille  {Bemhecinus  Costa,  Stizom/frphug  Costa) : 

peregrinus  Smith,  Corcyra;  Paraxenos  erberi  Saunders  (S.  S. 

Saunders,  1872)  (correction  to  Bulletin  66). 
ruficomis  Fabricius  (female)  (determined  by  Rohwer)  {8.  dis- 

tinguendua  Handlirsch).    Jericho,  Palestine.    April  3,  1909 

(F.  D.  Morice,  1913). 
species,  (Perez,  1886)  (correction  to  Bulletin  66). 
species,  Australia  (Perkins,  1905,  91)  (correction  to  Bulletin  66). 
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Bembix  Fabricius: 

species,  Australia  (Perkins,  1905,  01 ;  1906  in  letter)  (correction 

to  Bulletin  66). 
texana  Cresson;  New  Orleans,  Louisiana  (Ed.  Foster). 

Family  MUTILUDAE. 

Sph^eropJuJuilma  Blake : 

fenestrate  Lepeletier;  New  Orleans,  Louisiana  (Ed.  Foster). 

Family  LARRIDAE. 
Tachysphex  Kohl : 

marulicomis  Saunders  (female),  Biskra,  Algeria,  June  19,  1907 
(in  Saunders  Coll.,  Natural  History  Museum,  South  Kensing- 
ton, England),  (F.  D.  Morice,  1911, 1913). 

Family  PROSOPIDAB. 

Palaeori&a  Perkins : 

ehoracina  CJockerell,  Australia  (Perkins,  1912). 

tumeriana  Cockerell,  Australia  (Perkins,  1912). 
FroBopis  Fabricius: 

menUae  Cockerell,  Arizona  (C.  F.  Baker  2522) ;  Colorado  (1414; 
804Metz). 

Familjfe  ANDRENIDAE. 
Nomia  Latreille: 

stylopicta  Strand,  Tanganika-See,  Africa.  (Strand  1911). 
Andrena  Fabricius: 

biaalicia  Viereck  (determined  by  H.  L.  Viereck)  Alabama  (fe- 
male) ;  atylopa  bisalicidis  Pierce. 
bisalicis  Viereck  variety  (determined  by  H.  L.  Viereck),  Devils 
Lake  (6  miles  southwest),  North  Dakota,  May  5,  1916,  on 
Amelanchier  (J.  Silver)  (female) ;  Stylops  diahola  Pierce, 
c^ano^ At  Viereck  (Trachandrena)  (male),  Montgomery  County, 
Maryland,  Jime  12,  1916,  on  Ceanothua  americanus   (J.  C. 
Crawford) ;  (male  and  female  in  copula). 
cres8oni  Robertson,  variety  (determined  by  H.  L.  Viereck). 
2.  Ogden,  Utah,  May  16,  1915  (A.  Wetmore),  (female). 
erigeniae  Robertson. 

8.  (determined  by  J.  C.  Crawford),  Plummer's  Island, 
Maryland,  March  29,  1915,  on  Erythroniwm,  ameri- 
cantim  (J.  C.  Crawford)  (females) ;  Stylops  erioeniae 
Pierce,  type. 
4.  (determined  by  H.  L.  Viereck),  Maryland,  near  Plum- 
mer's Island,  March  21,  1915  (J.  C.  Crawford)  (fe- 
male), Stylops  erigeniae  Pierce. 
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5.  (determined  by  H.  L.  Viereck),  same  place  and  date,  on 

Olaytonia  virginica  (Crawford,  No.  4025)    (female) ; 

JStylops  erigeniae  Pierce. 

grandior  multipliccUiforjma   Viereck    (determined   by   H.    L. 

Viereck),   Big   Fork,  Montana,  June  21,   1904    (females); 

JStylops  grandior  Pierce. 

imitatrix  fenmngeri  Viereck  (determined  by  H.  L.  Viereck), 

Falls  Church,  Virginia,  April  14  (N.  Banks)  (female). 
imitoMw  texana  Cresson  (determined  by  H.  L.  Viereck).    2. 

Texas  (female). 
medionitans  Cockerell    (determined  by  T.  D.  A.  Cockerell), 
Florissant,  Colorado,  June  24,  on  Cerasus  melanocarpa  (T.  D. 
A.*  Cockerell)   (females) ;  Stylops  medumitans  Pierce. 
mo'esta  Smith  (determined  by  H.  L.  Viereck)    (male)  Govan, 
Washington,  March  29,   1911    (J.   A.   Hyslop)    (females) ; 
Stylops  moestae  Pierce. 
nasofU  Bobertson   (determined  by  H.  L.  Viereck).    3.  Mary- 
land, near  Plummers  Island,  April  16, 1916,  on  SaUx  humUUj 
H.  L.  Viereck  (female). 
neonana  Viereck  (paratype),  Georgia  (collection  Philadelphia 

Entomological  Society)  (female) ;  Stylops  neonanae  Pierce. 
vicina  Smith  (determined  by  H.  L.  Viereck). 

8.  Plummer's  Island,  Maryland,  April  20, 1916,  on  Dentaria 
laciniata  (A.  H.  Pottingfr)  (females) ;  Stylops  rt- 
cinae  Pierce. 

4.  Lahaway,  Ocean  County,  New  Jersey,  on  Oaylussaeia 

frondosa  (female  and  triungulinids) ;  Stylops  vicinaa 
Pierce. 

5.  (determined  by  J.  C  Crawford),  Cabin  John  Bridge, 

Maryland,  May  i6, 1916,  on  Bca^area  barbarea  (A.  H. 
Pottinger)  (temHe)  j  Stylops  vicinae  Tierce. 

6.  (determined  by  T.  D.  A.  Cockerell)   Salina,  Colorado, 

April  14,  on  Berberis  repens  (W.  P.  Cockerell)   (fe- 
male) ;  Stylops  vicinae  Pierce. 

7.  (determined  by  T.  D.  A.  Cockerell),  Boulder,  Colorado, 

April  17,  1908,  on  Crataegus  coloradensis  (S.  A.  Boh- 
wer)  (female) ;  Stylops  vicinae  Pierce. 

8.  determined  by  H.  L.  Viereck),  Plummer's  Island,  Mary- 

land, April  16, 1915  (J.  C.  Crawford)  (females) ;  Sly- 
lops  vicinae  Pierce. 
Haiictus  Latreille: 

spams  Robertson  (determined  by  Crawford). 

8.  Vienna,  Virginia,  April  18,  on  Salix  tristis  (R.  A.  Cosh- 
man)  (Crawford,  No.  4592)  (female). 
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4.  Camps  Springs,  Maryland,  May  11,  1916,  on  PotetUUla 
pumilo  (A.  H.  Pottinger). 

Family  PANURGIDAE. 

Panurginvs  Nylander : 

vnnuptus  Cockerell,  West  Point,  Nebraska,  August  10  (male, 
female) ;  Crawfardia  puhinipes  Pierce  (Pierce  1904  records 
as  Panurginusy  new  species). 
calif armcua  Cresson  (determined  by  J.  C.  Crawford),  Los  An- 
geles Coimty,  California  (D.  L.  Coquillett)  (females) ;  Craw- 
fardia oaUfomica  Pierce. 
Panurgus  Panzer: 

cavaamae  Gribodo,  Jericho,  Palestine,  April,  1889;  April  7, 
1909  (Morice,  1918). 
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*  1911.  Opinion  36.     Smithsonian  Institution,  Publication  2013,  pp.  84-^86. 

July. 

The  commisflion  is  of  the  opinion  that  the  original  publication  of  Trioaoeera, 
Dioxoeera,  and  Pentomoeera  make  it  evident  that  an  error  of  transcription  (sen 
transUteratlon)  is  present,  and  that  these  names  be  amended  to  read  TrioMocera, 
Diozocera  and  Pentoeocera, 

Jacobson,  Gbobge  G. 

*1905.    ^jBH  PoccIh  h  sannAHOft  eBpoim,  St.  Petersburg,  pt.  1,  pp.  11 ,  12, 
26,  51,  57,  66.  figs.  IIY,  151,  152;  pt.  2.  pp.  115.  116,  120. 
Befers  to  Xenidae  (Stylopidae). 

*  1913.    TKyvLH  PoocIh  h  aana^piofi  eBpons,  pt.  10,  pi.  80,  fig.  9,  Xenoa  veiparum, 
jEAivNEL.  Rene. 

*1913.  Insectes  Strepslptdres,  Voyage  de  Ch.  Alluaud  et  R.  Jeannel  en 
Afrlque  Orlentale  (1911-1912),  pp.  1-8,  pi.  1,  and  a  photo,  April  28. 
1913.    Paris.    Albert  Schultz. 
Describes  TetiigoxenoM  cladoeeroM,  new  genns,  new  species. 
JoLY,  Nicolas. 

*  1844.  Sur  les  Strepslptdres,  par  le  professeur  Oh.  F.  da  Siebold,  Rev. 

Zool.  ser.  1,  vol.  7,  pp.  111-118. 
A  review. 
Kounc,  H.  J. 

*  1893.  Blnftthrung  in  die  Kenntnlss  der  Insekten.    Berlin,  pp.  150,  152, 

157,158,186,264,286,298,406,628.    . 

Speaks  of  single  facetted  eye  of  female,  but  must  mean  the  eephalothoradc 
spiracle. 

Lacobdaibe,  Jean  Theodobe. 

*.1859.  Famine  LVUI.     Stylopldes.  Qen.  Coleop.,  vol.  5,  pp.  684-647. 
This  is  a  correction  of  the  reference  in  Bulletin  66,  p.  209. 
Latbehjjs,  Piebbb  Andb£. 

*  1809.  Genera  Crust  et  Insect,  vol.  4,  p.  888. 
Placed  Stylops  in  Diptera,  Tribe  III,  Phthiromyiae. 

This  is  a  correction  of  the  reference  In  Bulletin  66.  p.  210. 
LoBA,  Abthur  M. 

*  1910.  On  a  new  genus  of  Stylopldae  from  Australia,  Trans,  ^nt.  Soc 

Loud.,  1910,  pt  4,  December,  pp.  514-516,  pi.  66. 
Describes  AuatroBtylopa  oradUpeB  Lea. 

Leach,  William  Elfobd. 

1815.  Entomology.  The  Bdlnburgh  Encyclopaedia,  vol.  9,  pp.  117,  118. 

*  1830.  Reprint  of  above. 

Refers  to  Order  Strepsiptera,  genera  Stylopt  and  Xenops, 
Meijebe,  J.  0.  H.  DE. 

*  1911.  Bemerkungen  zu  den  Javanlschen  Strepsipteren  Parastylops  flagel- 

latus  de  MeiJ.  und  Halictophagus  Jacobsoni  de  MelJ.,  Tljd.  voor  Ent., 
vol.  54,  pp.  255-257, 1  fig.,  Dec.  31. 
Meinest,  Fbiedbich  Vilhelm  August. 

1896.  Bldrag-tll  Strepsipterernes  Naturhlstorle,  Ent.  Meddel.,  Bd.  5,  Heft 
4,  pp.  148-182,  flg.  1-4. 

This  is  a  correction  to  the  reference  in  Bulletin  66,  p.  211. 

MOBICE,  F  D. 

*  1911.  V.  Hymenoptera  aculeata  collected  in  Algeria.     The  Sphegldae, 

Trans.  Ent  Soc.  Lond.,  p.  99. 
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*  1918.  A  note  concerning  certain  cases  of  styloplaation,  iSntom.  Month. 

Mag.,  ser.  2.,  vol.  24,  i>i».  258-254.    November. 

Records  parasitism  of  Taohvaphem  maoulioomi$,  Stitua  diaiingueHdua,  Am 
WMpMla  (Paammophila)  tydei,  AmmophOa  heydetU,  and  Panurgua  cmvcmnae. 

NA880N0W,  Nicholas  (Nikolai  Viktbovich  Nassonov). 

*1888.  Position  des  Strepslptdres  dans  le  syst^me  selon  les  donn^es,  du 
developpement  postembryonal  et  de  Tanatomie,  Travaux  du  Gongres  In- 
ternationale de  Zoologle  A  Moscou,  1892.    Extract,  11  pages. 
Perkins,  R.  C.  L. 

♦  1910.  Strepsiptera,  Fauna  Hawallensis.,  vol.  3.  pt  4,  Dec.  17. 

Describes  Blenehua  melanin  and  Its  variety  aUveatria. 
*1912.  Notes  with  descriptions  of  new  species,  on  aculeate  Hymenoptera  of 
the  Australian  Region,  Ann.  Mag.  Nat.  Hist,  Jan.  1912,  p.  108. 
PiEBCB,  William  Dwioht. 

*  1900.  A  monographic  revision  of  the  twisted  winged  Insects  comprising  the 

Order  Strepsiptera  Kirby,  Bull.  U.  S.  Nat  Mus.,  No.  66,  pp.  1-xiU,  1-232, 
plates  1-15,  8  text  figs.,  1  map. 

♦  1911a.  Notes  on  Insects  of  the  order  Strepsiptera,  with  descriptions  of  new 

species.    Proc.  U.  S.  Nat.  Mua,  vol.  40,  No.  1884.  pp.  487-511.  May  17. 
♦19116.  Strepsiptera,  Gen.  Insectorum,  fasc.  121,  pp.  1-54.  plates  1-5,  1 
text  fig.,  July. 

♦  1914.  Descriptions  of  two  new  species  of  Strepsiptera  parasitic  on  sugar- 

cane insects,  Proc.  But  Soc.  Wash.,  vol.  16,  pp.  126-129,  Sep.  26. 

Describes  SienocranophitMa  guadraiua,  new  genus  and  new  species,  and  PuriU 
lometioa  comptMiiua  new  genus  and  new  spedes. 

Reuteb,  O.  M. 

*  1918.  Lebensgewohnhelt^i  und  Instlnkte  der  Insekten  bis  sum  Brwachen 

der  soBialen  Instlnkte,  Berlin,  R.  Friedlilnder  und  Sohn,  pp.  48,  49. 
.    52.  53. 

R58CH,  P«AUL. 

*1918.  Beltrilge  zur  Kenntnis  der  Entwicklungsgeschlchte  der  Strepslp- 
teren.  Jenaische  Zeltschr.  f.  Naturwlss.,  vol.  50,  Heft.  1.  pp.  97-146,  figs. 
1-^  pis.  V-VIII.    April  18. 
ROHWEB,  S.  A. 

*  1911.    Descriptions  of  new  species  of  wasps  with  notes  on  described  spe- 

cies. Proc.  U.  S.  Nat.  Mus.,  vol.  40,  No.  1887.  pp.  681,  582. 

Records  Taohytea  wenoferua  Bobwer  as  i>arasitlsed  from  Deesa,  India. 
ROLLESTON,  GBOBGB. 

♦  1860.  Forms  of  Animal  Life,  p.  cxi. 
Rossi,  Peter. 

*1793.   Observations  sur  un  nouveau  genre  d'insecte  volsln  des  Ichneu- 
mons, Bull.  Soc.  PhlJom.,  vol.  1,  p.  49,  pi.  IV,  figs.  5A  and  B. 
This  is  a  correction  of  the  reference  in  Bolletin  66.  p.  218. 

♦  1794.  Fauna  Btrusca,  Mant.  App.,  vol.  2,  pp.  114-116,  plate  7,  figs.  B  and  b. 

This  is  a  correction  of  the  reference  In  Bulletin  66.  p.  218. 
ScuDDEB,  Samuel  Hubbabd. 

*1886.  Systematic  review  of  our  present  knowledge  of  fossil  insects,  in- 
cluding Myriapods  and  Arachnids.  U.  S.  Dept  Interior,  Oeol.  Surv^ 
Bull.  81,  p.  69. 
Smith,  Gboffbet,  and  Hamm,  A.  H. 

*  1914.  Studies  in  the  experimental  analysis  of  sex.    Part  11.    On  Stylops 

and  styloplsatlon,  Quart  Journ.  Micro.  Sci.,  n.  s.  No.  289  (vol.  60,  i>t 
8),  pp.  435-461,  pis.  82-85.    September. 
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Stephens,  James  Fbancis. 

♦  1867.  Illustrations  of  British  Entomology,  Supplement,  p.  18,  pi.  47. 

PlgnreB  Sttfiop9  mOmae. 
Strand,  Embbik. 

1911.  Neue  afrikanische  Blenen  der  Gattung  Noraia,  Jahrb.    Nassau,    ver. 

Naturk.,  Jahrg.  64,  p.  124. 

Templeton,  Robebt. 

♦  1841.  Description  of  a  new  Strepslpterous  insect.  Trans.  Ent  Soc.  Lond., 

vol.  8,  pp.  51-56. 

This  is  a  correction  of  the  reference  in  Bulletin  66,  p.  216. 
Tebby. 

♦  1912.  Note  in  Proc.  Hawaiian  Ent.  Soc.,  1910,  vol.  2,  pt.  4,  p.  163,  April. 
Wbstwood,  John  Obadiah. 

1889.  Notice  of  a  minute  para^te  inhabiting  the  larva  of  the  Stylopidae; 
and  upon  the  animal  produced  from  the  eggs  of  Meloe,  Trans.  Ent  Soc. 
London,  ser.  1,  vol.  2,  pt  8,  pp.  184-188,  pi.  15,  figs.  18,  14. 

The  first  figures  of  the  triungnlinlds  showing  month  parts. 
This  is  a  correction  of  the  reference  in  BuUetin  66,  p.  217. 

EXPLANATION  OF  ILLUSTRATIONS. 


C7.=coxa. 
-B.=elytron. 
ew.=eplmeron. 
e«.=epi8temum. 
F.=femur. 
H.=head. 

hem, = hypoepimeron. 
lfe«.=mesothorax. 
Mes.  em.=mesoepimeron. 
Mes.  cp.=me8^imeron. 
Mes,  e«.=mesepistemum. 
J£es,  a2.=mesoscutellum. 
Mes,  9f.=meso8temum. 
Met. =meta  thorax. 
Met.  em.=meteplmeron. 
Met.  ep.=metepimeron. 
Met.  e«.=metepistemum. 
Met.  pr. =metapraescutum. 
Met.  prea{.=metaprealare. 
Met.  «I.=metascutellum. 


Met.  9f.=metastemum. 
P.=prothorax. 
pa{p.=maxillary  palpus. 
pas. =parascut^lum. 
,P.  «m.=pro^imeron. 
P.  {.=postlumbium. 
nr. =praescutum. 
preaL  =prealare. 
psl. =postscutellum. 
P.  «^=prosternum. 
pt. =pleurotergite. 
«c.= scutum. 
«2.=scutellum. 
s^.= sternum. 
T.= trochanter. 
W.=wlng. 

1st  A.=first  abdominal  segment 
2nd  il.=second  abdominal  segment 
d=ninth  abdominal  segment. 
iO=tenth  abdominal  segment     ' 


Plate  64. 

Mengeoidea.    Mengeidae. 

Pio.  1.  Mengea  tertiaria,  male,  author's  interpretation  of  Menge's  dtftwing. 
2-10.  Triozocera  texana,  male,  collected  at  light  at  Victoria,  Texas, 
July  4,  1908,  by  J.  D.  Mitchell.  2. — ^Venter  of  thorax,  showing  only 
basal  portions  of  one  wing  and  one  of  each  pair  of  legs.  3. — Dorsal 
view  of  half  of  prothorax  and  mesothorax,  with  elytron  removed,  to  illus- 
trate protuberance  over  spiracle.  4. — Dorsal  view  of  half  of  prothorax 
and  mesothorax,  with  elytron  in  position.  5. — Ventral  view  of  half 
of  mesothorax  showing  spiracle  and  base  of  trochanter.  6. — Outline 
3343— 19--Proc.N.M.vol.54 33 
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of  same  showing  direction  of  trachea.    7. — Side  view  of  posterior  por- 
tion of  metathorax  and  base  of  abdomen  to  show  position  of  first 
abdominal  spiracle.     8. — Side  view  of  oedeagus.     9. — Side  view  of 
posterior  tarsus.    10. — ^Dorsal  view  of  male. 
Author's  illustrationa 

Platb65. 

Menifeoidea.    Mengeidae, 

Triozocera  mexicana  collected  at  CJordoba,  Vera  Cruz,  Mexico,  by  A.  Fenyes. 
Figs.  1-10.  L — Dorsal  view  of  male.  2. — Profile  of  eye.  3. — Structure  of  antenna 
at  junction  of  fourth  and  fifth  Joints.  4. — ^Mandible  and  maxilla. 
5. — ^Another  view  of  maxilla.  6. — ^Dorso-lateral  view  of  male.  7. — 
Ventro-Iateral  view  of  metathorax,  showing  especially  the  form  of 
the  epistemum,  the  coxae,  and  trochanters.  8. — Portion  of  meta- 
thorax, same  view  as  6,  to  show  relations  of  scutum  to  adjoining 
part&  9. — Side  view  of  posterior  portions  of  metathorax  and  base 
of  abdomen,  showing  position  of  first  abdominal  spiracle.  10. — 
Oedeagus. 
Author's  Illustrations. 

Plate  66. 

MengenUUdae, 

Figs.  1-4.  Tetrozocera  mrUchii  collected  at  Kalrouan,  Algeria,  August,  1907, 
by  F.  Santchi.    1. — Dorsal  view  of  male.    2. — ^V«itral  view  of  head 
and  thorax,  showing  portions  of  one  leg  of  each  pair.    3. — ^Lateral 
view.     4. — Enlarged  lateral  view  on   opposite  side  of  anterior 
portions. 
5.  Ausirostylops  gracUipea,  from  Australia.    Author's  interpretation  of 
Lea's  drawing. 
6,7.  Mengenilla  chobautii  collected  at  Aln  Sefra,  Algeria,  In  1896,  by 
A.  Ohobaut,    Drawn  from  Hofeneder's  original  illustrations.    6. — 
Dorsal  view  of  head  and  thorax.    7. — ^Lateral  view. 
Author's  illustrations. 

Plate  67. 

Stiohoirematoidea.    Stichotrematidae, 

Figs.  1-5.  Stichotrema  dallatorreanum  collected  In  the  Schouten  Islands.  1. — 
Dorsal  view  of  first  larva.  2. — Ventral  view  of  first  larva.  3. — 
Side  view  of  head  and  thorax  of  same.  4. — ^Mouth  parts  of  a  first 
larva.  5a. — ^Mouth  parts  of  another  individual.  5&. — Outline  of 
Inner  pieces  of  pharyngeal  skeleton. 
Author's  illustration.  « 

Plate  68. 

Xenoidea,    OalUpharixetUdae, 

Fig.  1.  Chryaocorixenos  siameMis  from  Chrysocoris  grandis  collected  In  Slam. 
Gephalothorax  of  female. 
2-7.  CallipharizenoB  muiri  from  C(Uliphara  bUUardierei  collected  in  Am- 
bolna  by  F.  Mulr.  2. — Gephalothorax  of  female.  3. — ^Ventrolateral 
view  of  edge  of  cephalothorax  showing  spiracles.  4. — ^Trlungullnid, 
ventral  view.  5. — Cluster  of  four  ocelli  seen  from  a  ventrolateral 
view  of  triungollinld.  6. — ^Dorsal  view  of  head  of  trlungnllnld 
showing  three  pairs  of  the  ocelli.  7. — ^Dorsal  vieW  of  last  four  ab- 
dominal segments  of  triungulinid. 
Author's  illustratlona 
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Plate  09. 

XetuHdea.    MyrmeooUuMae. 

FIG8.  1-3*  Caenocholax  lenyeH^  Cordoba,  Vera  Cruz,  Mexico,  collected  by  A. 
Foiyes.  1. — ^Adttlt  male,  dorsal  view.  2. — ^Lateral  view.  3. — ^Ven- 
tral view. 

CcHeoptera,    Rhipiphoridae, 

FiGB.  4, 5.  Myodites  solidaffinis,  Lincoln,  Nebraska.    4. — ^Lateral  view.    5. — ^Dor- 
sal view. 
Author's  illustrations. 

Plate  70. 

Xenoide^    Stylopidae, 

Figs  1, 2.  NeostylopB  shannoni,  collected  at  Plummer's  Island,  Maryland,  April 
7,  1915,  by  R.  C.  Shannon.    1. — ^Dorsal  view  of  mala    2. — ^Lat^ral 
view  of  male.  * 
3, 4.  Neostylops  cratofardi,  from  Andrena  crawfordi,  collected  at  Dallas, 
Texas,  April  28,  1906.    3. — ^Lateral  view  of  protborax  and  part  of 
mesothorax,  showing  spiracle  at  base  of  elytron.   4. — Lateral  view 
of  male,  except  leg& 
5, 6.  StyUfps  ohampiofU,  collected  at  Woking,  England,  by  G.  C.  Champion. 
5. — Scnto-scutellar  area  of  metathoraic.    6. — Side  view  of  elytron 
showing  alar  lobe. 
Author's  illnstrations. 

Plate  71. 

Figs.  1«  2.  Stylops  Ipruneri,  female,    1. — Oephalotborax,  ventral.   2. — ^Right  man- 
dible, ventraL 
3,4.  Stylops  hipundatae,  female.    3. — ^Right  mandible,  ventraL    4. — OQ>h- 
alothorax,  ventraL 
5, 6, 7.  8tylop9  califomica.    5. — ^Right  mandible  of  female,  ventraL    6. — ^Fe- 
male c^halothorax,  ventraL    7. — ^Triungnlinid,  ventraL 
8, 9, 10.  Stylops  In-uneri,  female.    &— Right  mandible,  ventraL    9.— Oephalo- 
thorax,  ventral.  10. — Gephalothorax  showing  female  within,  ventraL 
11,  IZ  Stylops  advarians,  female.   11. — ^Right  mandible,  ventraL    12. — Geph- 
alothorax, ventraL 
13.  Stylops  swenki,  female.    Gephalothorax,  ventraL 
Author's  illnstrationsL 

Plats  72. 
Xenoidea.    Xenidae, 

Fig.  1.  Xenos  vesparum  from  Polistes  gaUica  diadema^  collected  at  Innsbruck, 
Austria,  by  Karl  Hofeneder.  Side  view  of  male. 
2-7.  Pseudoxenos  neomexieana  from  Odynerus  toas,  collected  at  Albuquerque, 
New  Mexico.  2. — ^Dorsal  view  of  head  and  thorax  of  mala  3. — ^An- 
tenna. 4. — ^Wing.  5. — ^Mandible  and  maxilla.  6. — Side  view  of  last 
abdominal  segments.    7. — Oedeagus. 

Plate  73. 

Figs.  1-^-  Wings  of  AgaUia  uMeri  parasitized  by  AffaUiaphagus  uMeri,  collected 
at  Rocky  Ford,  Golorado,  in  1909  and  1912.    2  is  almost  normaL 
The  others  are  very  abnormal,  and  undoubtedly  due  to  parasitism, 
Aotlior's  illustrations. 
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Plate  74. 

Halietophoffoidea.  ^HaUdophagidae, 

Fios.  1-4.  Dacyrtocara  oncometopiae  from  Onoometopia  UUeraiiSt  collected  at 
Egypt,  Georgia.  1. — Adult  male,  dorsal  view.  2. — ^Ventral  view  of 
male  head  and  thorax.  3. — Side  view  of  last  three  abdominal  seg- 
ments. 4. — Oedeagos. 
5, 6.  Dacyrtocara  undata  from  Onoometopia  undata,  collected  at  Thomas- 
ville,  Georgia,  May  10,  1915,  by  G.  D.  Smith.  5.— Female,  ventral 
view,  or  outer  view  with  respect  to  position  in  host  6.— Female, 
lateral  view. 
Author's  illustrationa 

Platb  75. 

Halictophaffoidea.    HaZictophagidae. 

Figs.  1-6.  DelpJiacixenos  anomalocerus  from  Delphaae  ttriatetta,  collected  at 
Poltava,  Russia.  1. — ^I>orsal  view  of  male.  2. — Side  view  of  head 
and  thorax.  3. — ^Venter  of  metathorax.  4. — Side  view  of  last 
four  abdominal  segments.  5. — Mandible  and  maxilla.  6. — Oedeagus. 
7.  Pefntozoe  peraderUya  from  Thomponiella  arcuata,  collected  at  Pera- 
deniya,  Ceylon,  by  B.  B.  Green. 
Author's  illustrations. 

Plate  76. 

HdliGtophaffoideiL    HaUdophagidae. 

Figs.  1.  MiUrixenos  dicranotropidis  from  Dioranotropis  muiri,  collected  in  Java 
by  F.  Muir.    Diagramatic  sketch  of  male,  dorsal  view. 
2-5.  Muirixenos  perkinsiellae  from  PerkinHeUa  Boodharicidaej  collected  in 
Java  by  F.  Muir.    2. — ^Antenna.    3. — ^Front  tarsus,  side  view.    4.— 
Oedeagus,  side  view.    5. — ^Thorax,  side  view. 
6,7.  StenocranopihXuB  Quadratus  from  stenocranus  saooharivorus,  collected 
at  Rio  Piedras,  Porto  Rico.    6. — Ventral  view  of  head  and  thorax. 
7. — ^Dlagramatic  sketch  of  male,  dorsal  view. 
Author's  illustrations. 

Plate  77. 

Halictophagoidea,    HalictopJiagidae. 

Figs.  1-8.  PyriUoxenos  compa^stus  from  PyriUa  aherrans,  collected  at  Pusa, 
India.  1. — Dorsal  view  of  male.  2. — ^Venter  of  prothorax.  3.— 
Venter  of  mesothorax.  4. — ^Venter  of  metathorax.  5. — Dorsum  of 
prothorax  and  mesothorax  and  front  part  of  metathorax.  6.— 
Face.  7.— Wing.  8. — Oedeagus,  side  view. 
Author's  illustrations. 

Plate.  78. 

Haliciophagoidea.    HaUdophagidae. 

Figs.  1-6.  Cyrtocaraxenoa  ja/vanen9i8f  collected  at  Buitenzorg,  West  Java,  De- 
cember, 1908,  by  Terry.  1.— Dorsal  view  of  male.  2. — ^Front  view 
of  head  and  prothorax;  P=prothorax.  3. — Side  view  of  male. 
4. — Side  view  of  mandible  and  maxilla.  5. — Side  view  of  oedeagus. 
6. — ^Ventral  view  of  oedeagus. 


Digitized  by 


Google 


NO.  2242.      MORPHOLOGY  OF  THE  STREPSIPTERA— PIERCE,  501 


Halictophagoidea.    Diozoceridae, 

7.  Diozooera  insularum  from  Xerophloea  insularum,  collected  at  St 
George,  Qrenada. 

Elenchoidea,    Elenchidae. 

8,9.  lAbumelenchus  heidemanni  from  Libumia,  species,  Bay  Ridge,  Mary- 
land, collected  September  1,  1902,  by  O.  Heldemann.  8. — ^Last 
ventral  segments  from  side.    9. — Oedeagus. 

10-12.  Elenchinus  heidemanni  from  Megamelanus,  species.  Bay  Ridge,  Mary- 
land.    10. — ^Under  view  of  right  mandible.     11. — Under  view  of 
right  maxilla.    12. — Oedeagus. 
Author's  Illustrations 
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Structural  Characteristics  of  the  Family  Menqeidae 

For  explanation  or  plate  see  paqes  497.  498 


Digitized  by 


Google 


Digitized  by 


Google 


U.  8.  NATIONAL  MUSEUM 


PR0CEEDINQ8,  VOL.  64      PL.  66 


/ 


10  •'  9 

Structural  Characteristics  of  the  Family  Menqeidac 

FOH    EXPLANATION   OF   PLATE   «E«   PAGE   498 
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Structural  Characteristics  of  the  Family  Menq^kullidae 


For  explanation  of  plate  see  page  498 
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Structure  of  the  First  Larva  of  the  Family  Stichotrematidaf 


Fon   EXPLANATION   OF  PLATE   SEE   PAOE   498 
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Structural  Characteristics  of  the  Family  Callipharixenidae 


For  explanation  op  plate  see  page  498 
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Comparison  of  the  Structure  of  the  Family  Myrmecolacidae  and  the 
Coleopterous  Family  Rhipiphoridae 

Fon   EXPLANATION   OF   PLATE   SEE   PAOE   499 
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Structural  Characteristics  of  the  Family  STYLOwoikE' 

For  explanation  or  plate  see  page  499 
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Structu«al-Chai?aot€^»istics.of.  the  Family  Stylopidae. 

For  explanation  of  plate  see  PAoe  4M 
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Structural  Characteristics  of  the  Family  Xenidae^ 

For  explanation  or  plate  see  paqe  499 
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WiNQS  OF  STYLOPIZED  LEAF-HOPPERS 
For  explanation  or  plate  see  paoe  499 
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Structural  Characteristics  of  the  Families  Halictophaqidae.   Diozo- 

CERIDAE,  AND   ELENCHIDAE 


For  explanation  of  plate  see  paoe  600-601 
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FURTHER  NOTES  ON  THE  PLAINVIEW,  TEXAS, 
METEORITE. 


By  George  P.  Merrill. 
Head  Curator^  Department  of  Geology,  United  States  National  Museum. 


In  my  paper  descriptiye  of  this  find/  I  called  attention  to  an 
apparent  brecdaited  structure,  the  certainty  of  which  could  be 
determined,  if  at  aU,  only  when  one  of  the  larger  masses  could  be 
cut  in  halves  and  give  opportunity  for  study  of  unweathered  por- 
tions. Since  that  writing,  through  the  liberality  of  Mr.  C.  S.  Bement, 
of  Philadelphia,  the  Museum  has  come  into  possession  of  two  more 
of  these  stones.  (Nos.  2  and  3  of  pi.  35  of  my  paper.)  This  generous 
gift  has  enabled  me  to  sacrifice  one  of  the  larger  individuals  already 
in  our.  possession,  No.  4  of  tlie  same  plate,  to  the  extent  of  slicing  it 
through  the  center  in  a  plane  parallel  to  the  face  there  shown.  The 
results  of  the  studies  on  this  and  further  thin  sections  are  in  every 
way  corroborative  of  the  first,  which  are  reviewed  below,  and  the 
new  data  likewise  presented. 

As  descriptive  of  the  appearance  of  a  cut  and  polished  surface,  I 
can  not  do  better  than  quote  the  following  from  the  addendum  of 
the  first  paper: 

When  the  possibility  of  brecciatlon  was  realized,  the  smallest  (870-gram) 
fragment  of  the  first  find  was  cut  In  halves  and  polished.  The  resultant  sur- 
faces showed  a  ground  of  about  equal  parts  light  gray,  mainly  oxidized  to 
reddish,  and  darker  gray  more  or  less  angular  areas.  Both  portions  are  equally 
injected  with  small,  but  abundant  points  of  metallic  iron  and  iron  sulphide. 
There  are  also  occasional  light-gray  fragments,  some  2  to  4  mm.  in  length, 
which  are  evidently  pyroxenic.  To  the  unaided  eye  both  portions  are  chon- 
dritic,  though  this  structure  is  much  more  pronounced  In  the  dark  areas.  It 
was  at  first  thought  that  this  difference  might  be  merely  apparent  and  due  to 
the  obscuring  of  the  structure  in  the  lighter  portions  through  oxidation. 
Further  Investigation  has,  however,  shown  that  this  conclusion  will  not  hold. 
Under  the  microscope  the  lighter  portion  is  chondritic  and  consists  wholly  of 
oUVlne  and  enstatite  with  the  metaUic  iron  and  iron  sulphide.  None  of  the 
twin  pyroxenes  so  characteristic  of  the  dark  portion,  which  was  the  material 
described  in  the  first  part  of  this  paper,  are  present.    Further  than  that,  the 

1  Proc.  V,  &  Nat.  Mat.,  vol.  52,  1017,  pp.  419-122. 
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ehondrules  In  the  light  portion  are  almost  wholly  very  light  gray  and  nearly 
white,  while  those  in  the  dark  portions  are  in  part  of  a  dark-gray  color, 
although  there  are  white  ehondrules  here  also.  By  reflected  light  the  polished 
surface  shows  a  structure  distinctly  brecciated,  and  in  one  or  two  cases  it  is 
possible  to  trace  the  outlines  of  a  fragment  of  the  darker  rock  inclosed  in  the 
lighter  gray,  but  in  the  majority  of  cases  this  is  impossible,  and  the  darker 
material  is  so  commingled  with  the  lighter  that  for  a  long  time  considerable 
uncertainty  existed  in  the  mind  of  the  writer  as  to  the  true  nature  of  the  stone. 

•  41  41  41  41  •  • 

The  strongest  argument  in  favor  of  the  brecciated  nature  of  the  stone  seems 
to  lie  in  the  presence  of  the  polysynthetically  twinned  pyroxenes  in  the  dark- 
gray  ehondrules  and  their  absence  in  the  lighter  portions.  In  one  instance  the 
line  jof  demarkation  between  the  light  and  dark  portions  could  be  plainly 
traced  in  thin  section,  and  the  metallic  sulphides  were  found  elongated  along 
this  line  to  indicate  that  it  had  been  an  open  cleft  at  the  time  of  their  deposi- 
tion.* 

It  remains  to  be  stated  that  in  the  newly  cut  stone  the  dark  por- 
tions are  plainly  not  entirely  a  result  of  oxidatio?i  through  weather- 
ing, as  they  are  distributed  regardless  of  surface  contours  and  are 
as  abundant  in  the  center  as  about  the  periphery.  By  holding  the 
stone  so  that  the  polished  surface  catches  the  light,  lines  of  demark- 
ation between  the  lighter  and  darker  portions  can  in  many  instances 
be  very  readily  made  out  But,  again,  there  are  places  where  it 
would  seem  most  certain  that  the  darker  portion  is  but  an  oxidized 
zone  about  a  fragment  of  the  lighter..  In  short,  it  does  not  seem  pos- 
sible to  decide  the  question  of  brecciation,  if  one  must  rely  on  exami- 
nation of  a  polished  surface  alone.  Thin  sections  were  therefore 
prepared  of  two  portions  affording  structural  differences  even  to  the 
unaided  eye,  from  which  the  photomicrographs  reproduced  in  plate 
79  were  made,  figure  1  being  of  the  dark  portion  and  figure  2  of  the 
light  It  is  scarcely  necessary  to  call  attention  to  the  marked  dif- 
ference in  structure,  which  is  all  that  was  suggested  in*  the  first  paper. 
To  further  illustrate  the  difference,  sections  were  prepared  showing 
the  contact  between  the  two  portions,  a  photomicrograph  of  one  of 
which  with  the  same  degree  of  enlargement  is  shown  in  figure  1, 
plate  80, 

To  assure  myself  that  the  apparent  greater  abundance  of  ehon- 
drules in  the  dark  portion  was  not  due  to  their  being  thrown  out  in 
relief  by  the  deposition  of  interstitial  iron  oxides,  a  second  like  sec- 
tion was  prepared,  which,  without  cover,  was  then  placed  section  side 
down  over  a  narrow-mouthed  vessel  containing  a  few  cubic  centi- 
meters of  strong  nitric  acid,  where  it  was  allowed  to  remain  for' 36 
hours,  when  it  was  carefully  washed  and  remounted.  There  was 
effected  an  almost  complete  leaching  out  of  the  iron  oxide,  and  of 
course  a  portion  of  the  metal  and  sulphide ;  the  olivine  was  also  some- 
what attacked  but  not  enough  so  to  vitiate  the  wishedrf or  results. 

1  Proc.  U.  S.  Nat.  Mus.,  vol.  52,  1917,  p.  422. 
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A  photomicrograph  from  this  is  shown  in  figure  2  on  plate  80,  figure 
1  being  of  the  same  magnification  as  those  on  plate  79  and  figure  2 
more  highly  magnified. 

The  above-mentioned  facts,  together  with  the  presence  of  abun- 
dant chondrules  of  polysynthetic  pyroxene  in  the  dark  portion  and 
their  absence  in  the  light,  lead  me  to  the  conclusion  that  the  stone 
is  a  true  breccia  composed  of  fragments  of  a  spherical  chondrite  and 
a  veined  intermediate  chondrite  like  that  of  Dhurmsala.  The  con- 
fused, obscure  character  of  the  brecciation  may  have  been  due  to  the 
friable,  sandy  nature  of  one  of  the  stones  and  the  compression  to 
which  the  mass  has  been  subjected.  If  not  a  true  breccia,  the  stone 
certainly  shows,  in  its  different  parts,  greater  structural  and  miner- 
alogical  variations  that  are  usually  expected  in  one  and  the  same 
mass. 

It  n^y  be  mentioned  incidentally  that  Mr.  Lazard  Cahn  writes 
me  he  has  three  individuals  of  a  chondritic  stone,  weighing  altogether 
about  i5  pounds,  from  the  Plainview  locality,  and  which  doubtless 
belong  to  the  same  fall.  This  being  the  case,  the  total  weight  given 
in  my  previous  paper  must  be  increased  to  "  about "  81  kilograms. 


Digitized  by 


Google 


Digitized  by 


Google 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  64      PL.  79 


Micro-Structure  of  the  Plainview.  Texas,  Meteorite 

For  explanation  op  plate  see  page  634 
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Micro-Structure  of  the  Plainview.  Texas.  Meteorite 

For  explanation  op  plate  see  paqe  604 
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MAMMALS  AND  REPTILES  COLLECTED  BY  THEODOOR 
DE  BOOT  IN  THE  VIRGIN  ISLANDS. 


By  Gerkit  S.  MhiTiEb,  Jr., 
Curator,  Division  of  Mnmmals,  United  States  National  Museum. 


INTEODUOTION. 

During  the  winter  of  1916-17  Mr.  Theodoor  de  Booy  excavated 
two  Indian  sites  in  the  Virgin  Islands — one  at  Magen's  Bay,  St. 
Thomas,  the  other  at  Salt  River,  St.  Croix.  This  work  was  done 
for  the  Museum  of  the  American  Indian,  Heye  Foundation,  New 
York  City.  The  remains  of  mammals  and  reptiles  found  in  the 
deposits  were  submitted  to  me  for  identification,  and  a  representa- 
tive series  of  the  bones  has  been  given  to  the  United  States  National 
Museum  by  Mr.  George  G.  Heye.  A  wild-killed  agouti  from  St. 
Thomas  was  presented  by  Mr.  de  Booy. 

As.  regards  the  localities,  Mr.  de  Booy  writes  as  follows  under 
date  of  March  16, 1917 : 

The  bones  from  St.  Thomas  were  found  In  a  kitchen  midden  at  Magen's  Bay 
on  the  north  coast  of  the  Island.  This  bay  abounds  in  sheU  food  and  in  fish  of 
aU  klnda  li  must  have  offered  an  Ideal  dwelling  place  for  the  pre-Columbian 
inhabitants  ol  St  Thomas.  The  midden  was  fairly  large  In  extent  and  from 
4  to  7  feet  deep.  From  this  depth  must  be  deducted  the  covering  of  diluvium, 
which  was  from  1  to  2  feet  thlclc  according  to  the  slope.  The  animal  bones  were 
toxmd  below  the  dUuvial  deposit  in  a  semi-indurated  mass  of  clay-like  soU  plenti- 
fully mixed  with  shells,  charcoal,  sherds,  and  other  artifacts.  As  I  dug  up 
the  entire  midden,  the  bones  that  were  found  can  fairly  be  regarded  as  repre- 
senting the  entire  range  of  animals  represented  in  the  deposit  The  St  Groix  site 
was  near  the  mouth  of  Salt  River  on  the  western  bank^  Conditions  did  not  differ 
materially  from  those  found  In  St  Thomas.  Evidence  was  discovered  in  the  depos- 
its that  the  inhabitants  of  St  Thomas  led  an  adventurous  and  roving  existence. 
Several  artifacts  were  procured  of  Porto  Rican  and  Santo  Domingan  origin,  unmis- 
takably so,  as  they  differed  totally  from  the  normal  culture  found  in  the  midden. 
Further  proof  of  this  roving  disposition  was  found  when  I  excavated  in  the 
same  midden  four  sheUs  of  EeUx  IPleurodonte^  1>omH  which  is  not  found  in 
St  Thomas  but  has  its  nearest  habitat  in  Porto  Rico.  The  lips  of  these  shells 
were  perforated  as  if  to  facilitate  carrying  them. 

MAMMALS. 
I8OL0B0D0N  POSTORICENSIS  AUen. 

St.  Thomas:  92  specimens  (representing  probably  about  80*  indi- 
viduals) :  palates  8;  frontals  2  pairs  and  1  odd;  parietals  2  pairs; 
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occipital  1;  auditory  bulla  1;  mandibles  (right)  10,  (left)  5;  scap- 
ula 1;  humerus  (right)  2,  (left)  3;  imiominate  (right)  2,  (left)  4; 
femur  (right)  22,  (left)  13;  tibia  (right)  9,  (left)  11. 

St  Croix:  56  specimens  (representing  probably  about  15  indi- 
viduals) :  mandibles  (right)  6,  (left)  4;  scapula  1;  humerus  (right) 
3,  left  2;  radius  (right)  5;  ulna  (left)  1;  innominate  (right)  3, 
(left)  1;  femur  (right)  7;  (left)  9;  tibia  (right)  4,  (left)  10. 

The  numerous  remains  of  Isolobodon  from  St.  Thomas  and  St. 
Croi:^  show  no  characters  that  suggest  the  existence  of  any  tendency 
toward  local  differentiation.  The  same  fact  is  equally  true  when 
they  are  compared  with  material  from  Porto  Bico  and  Santo  Do- 
mingo.^ It  seems  highly  improbable  that  any  mammal  could  retain 
so  remarkable  a  degree  of  uniformity  over  such  a  range  as  this  if 
its  distribution  had  been  due  to  natural  causes.  It  is  equally  diffi- 
cult to  believe  that  local  forms  did  in  fact  exist  on  the  different 
islands,  but  that  no  clue  to  their  peculiarities  should  be  given  by 
the  many  jaws,  teeth,  and  leg  bones  which  have  been  collected.  Dis- 
persal by  pre-Columbian  man  suggests  itself  as  the  most  probable 
means  by  which  such  a  distribution  could  have  been  effected.  While 
this  explanation  can  not  yet  be  taken  as  final,  it  is  distinctly  pointed 
to  by  the  facts:  (a)  that  the  bones  of  Isolobodon  have  thus  far  been 
found  chiefly  if  not  exclusively  in  kitchen  middens,  (b)  that  the 
abundance  of  the  remains  shows  that  the  flesh  was  an  important 
article  of  food,  and  (c)  that  the  pre-Columbian  inhabitants  of  St 
Thomas  had  intercourse  with  a  territory  which  exactly  coincides 
with  the  animal's  known  range, 

DASTPROGTA  AGUTI  (LUuumiu). 

An  old  male  of  the  golden-rumped  Brazilian  agouti  was  collected 
on  St.  Thomas.  It  is  a  perfect  specimen  (Cat.  No.  217950, 
n.S.N.M.),  preserved  in  alcohol,  and  of  its  identification  there  can 
be  no  doubt.  As  the  animal  was  seen  on  severaL  occasions  running 
about  and  evidently  wild  there  is  no  likelihood  that  it  had  been  re- 
cently imported.*  The  capture  of  this  specimen  is  of  special  interest, 
as  it  demonstrates  the  fact  that  the  Brazilian  agouti  has  been  intro- 
duced on  St.  Thomas.  The  species  was  recorded  as  long  ago  as  1852 
by  Knox,'  but  it  has  hitherto  seemed  possible  that  there  was  an  error 

1  Smiths.  Misc.  CoU.,  yoI.  66,  No.  12,  pp.  4-^,  December  7,  1916. 

-The  animal  was  "wUd-kiUed,"  although  not  by  me.  I  had  seen  this  same  agouti 
twice,  but  had  no  gun  with  me,  as  I  was  on  my  way  to  my  own  work  on  those  two  occa- 
sions. Then  I  went  after  it  for  two  Sundays  with  a  gun,  and  of  course  did  not  see  it. 
So  I  finally  offered  a  reward  to  my  workmen  for  it  and  one  of  them  got  it  with  a  dog. 
From  the  reports  I  received  I  am  sure  that  there  are  some  more  on  the  island  and  that 
these  are  of  the  same  variety  and  not  th«  dark-rumped  ones.  So  you  can  eliminate  the 
theory  that  this  was  an  escaped  pet  or  was  given  -to  me  by  a  well-meaning  friend, 
(de  Booy,  letter  of  March  6,  1017.) 

*  A  historical  account  of  St  Thomas,  W.  I.,  p.  221. 
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of  determination,  because  material  from  St.  Thomas  in  the  British 
Musemn  was  afterward  identified  by  Alston  *  as  Dasyprocta  eristata. 
Mr.  Oldfield  Thomas  writes  me  under  date  of  March  6, 1917,  that  he 
has  examined  the  specimens  mentioned  by  Alston  and  that  they  are 
obviously  referable  to  some  member  of  the  cristata  group.  There  is 
now  little  doubt  that  introductions  of  agoutis  have  been  made  from 
both  Brazil  and  the  Lesser  Antilles.  That  the  genus  Dasyprocta 
was  probably  not  represented  in  the  Virgin  Islands  during  pre- 
Columbian  times  is  indicated  by  the  absence  from  the  kitchen  mid- 
deiis  of  bones  referable  to  any  of  its  species. 

Measurements  of  No.  217950:  Head  and  body,  540;  tail,  15;  hind 
foot,  125  (110) ;  ear  from  meatus,  40;  ear  from  crown,  25;  condylo- 
basal  length  of  skull,  101.2 ;  palatal  length,  54.6 ;  zygomatic  breadth, 
59;  least  interorbital  breadth,  82;  mastoid  breadth,  34.4;  occipital 
depth,  27;  least  depth  of  rostrum  behind  incisors,  24;  frontal  depth 
at  level  of  anterior  zygomatic  root,  29.4;  mandible,  64.5;  mandibular 
toothrow  (alveoli),  29. 

TRICHECHUS  MANATUS  Linnaeas. 

The  atlas  and  axis  of  one  individual,  and  throe  fragments  of  ribs 
probably  not  from  the  same  animal  as  the  vertebrae,  were  dug  from 
the  midden  on  St.  Croix. 

REPTILES. 
CYCLURA  MATTEA.  new  spedcs. 

Type.—Ijeit  humerus  (Cat.  No.  59358,  U.S.N.M.).  Collected  in 
kitchen  midden  at  Magen's  Bay,  St  Thomas,  Virgin  Islands,  by 
Theodoor  de  Booy.    Presented  by  George  G.  Heye. 

Characters. — Humerus  resembling  that  of  Cyclura  comuta  from 
Santo  Domingo  and  C.  stejnegeri  from  Mona  Island  in  general  form, 
but  with  extremities  broader  in  proportion  to  total  length  of  the 
bone,  and  capitellum  broader  in  proportion  to  its  height.  The  radial 
fossa  is  deeper  and  better  defined  than  in  C.  stejnegeri.  Pelvis  much 
more  robust  than  in  O,  comuta  (that  of  O.  stejnegeri  not  seen). 

Meastirements. — ^Humerus  (type  and  Cat.  No.  59359,  U.S.N.M.) : 
total  length  80.8  (76.4) ;  greatest  width*  of  proximal  extremity,  — 
(30.7) ;  greatest  width  of  distal  extremity,  29.5  ( — ) ;  least  width  of 
shaft,  7.'  ,7.5) ;  capitellum,  18.1  by  8.3L  (12.3  by  8.0).  Pelvis  (No. 
59784) ;  ilium  6  mm.  in  front  of  acetabulum,  14.4  by  7  (10.4  by  5.2)*; 
ischium  at  level  of  small  foramen,  18.8  by  5.6  (10.6  by  4.2)  pubis  at 
narrowest  region,  11.0  by  5.9  (7.3  by  4.0) ;  acetabulum  21.8  by  18.0 
(16.2  by  14.0). 

^  Proc.  ZooL  Soc.  London,  1876*  p.  848. 

'Measurements  in  iMirentheses  are  those  of  a  fnUy  adnlt  (7.  eomuta  (No.  28025). 
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Speeimens  extvmined. — ^Two  left  humeri  and  an  imperfect  left 
innominate. 

Remarks. — So  far  as  can  be  judged  from  the  stnicture  of  the 
hmnems  Cycbura  mattea  is  much  more  nearly  related  to  Cydura 
comuta  and  C.  Btejnegeri  than  it  is  to  the  G.  pinguis  at  Anegada. 
Doctor  Barbour  has  kindly  had  the  left  humerus  removed  from  the 
type-specimen  of  C.  pinguia  and  sent  to  me  for  comparison.  It  is 
here  figured  on  plate  81  (fig.  8).  Though  from  an  animal  much 
older  than  either  of  the  specimens  of  O.  mattea  (figs.  4,  5),  it  is  by 
comparison  decidedly  small :  total  length,  61.5 ;  greatest  breadth  of 
proximal  extremity,  28.7;  greatest  breadth  of  distal  extremity,  21.5; 
]east  width  of  shaft,  7 ;  capitellum,  9.4  by  6.2.  It  agrees  with  the  humeri 
of  C.  mattea^  C.  aomuta^  and  C.  Btejnegeri  in  the  general  characters  by 
which  the  humerus  of  Cyehira  differs  from  that  of  Iguana^  principid 
among  which  are  the  great  breadth  of  the  extremities  as  compared 
with  the  total  length  of  the  bone,  and  the  presence  of  a  well-defined 
radial  fossa.  But  it  is  immediately  distinguiebable  by  several  de- 
tails of  form,  notably  by  the  shorter,  broader  general  outline  of  the 
expanded  portion  at  each  extremity.  The  length  of  the  sharply  de- 
fined, ridge-like  outer  border  of  the  bone  in  the  region  of  the  capitel- 
lum and  radial  f  osto  is  equal  to  half  the  width  of  the  distal  expan- 
sion, while  in  both  C.  mattea^  C.  comuta^  and  C.  Btejnegeri  it  is  con- 
spicuously greater  than  half  this  width.  As  to  the  peculiarities  of 
Cyclura  mattea  as  compared  with  G.  camuta  and  G,  Btejnegeri:  the 
remains  appear  to  represent  a  much  larger  animal;  tiie  ratio  of 
greatest  width  of  proximal  expansion  of  humerus  to  tiie  length  of 
the  bone  is  40  in  G.  mattea  (paratype),  34.4  in  G.  Btejnegeri  (Na 
29366),  and  33.4  in  G.  comuta  (No.  28625) ;  the  same  ratios  for  the 
distal  expansion  are  36.7  (type),  31.9,  and  83.4. 

The  question  naturally  arises  as  to  whether  Cyclura  mattea  may 
not  have  been  brought  to  St  Thomas  by  man,  as  has  undoubtedly 
been  the  case  with  the  species  of  Iguwna  now  or  recently  living  on 
the  island.  There  is,  however,  no  such  evidence  for  artificial  intro- 
duction as  that  presented  by  the  rodent  Isolohodan.  The  animal  is 
distinct  from  that  of  both  Mona  Island  and  Santo  Domingo;  the 
h\mierus  of  the  extinct  Porto  Rican  member  of  the  genus  is  not  yet 
known.* 

CHBLONIA  BITDA8  (LlmiMiii). 

Shells  and  limbs  of  sea  turtles  of  various  ages  and  sizes  are  repre- 
sented by  about  40  fragments  from  St.  Thomas  and  two  dosen  from 
St  Croix.  All  the  more  complete  bones  appear  to  be  referable  to 
Ghelonia  mydas^  though  members  of  other  marine  genera  may  be 

»  Barbour,  Proc.  Biol.  Soc.  Washington,  Tol.  30,  p.  98,  May  23,  1917. 
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represented  among  the  less  characteristic  smaller  pieces.  Of  the 
freshwater  Paeudemys  paluatris^  whose  remains  occur  freely  in  the 
Indian  deposits  of  Cuba  and  Santo  Domingo,  there  is  no  trace. 

EXPLANATION  OP  PLATE  81. 

Left  hnmeruB,  nataral  slxe. 

Fio.  1.  Iguana  rhinolopha.    Cat  •No.  35633,  U.S.N.M.    No  history. 

2.  Iguana  rhinolopha.    Gat.  No.  22814,  U.S.N.M.    No  history. 

3.  Cyclura  pinguis.    Type.    Gat.  No.  12082,  Mus.  Gomp.  Zool.    Anegada. 

4.  Cyclura  mattea.   Type.    Gat  No.  59358,  n.S.N.M.    St  Thomas. 

5.  Cyclura  mattea.    Paratype.    Gat  No.  58358,  n.SJT.M.    St  Thomas, 
ft.  Cyclura  comuta.    Gat  No.  28625,  U.S.N.M.    No  history. 

7.  Cyclura  stejnegeH.    Gat  28366,  U.S.N.M.    Mona  Island. 
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BONES  OF  BIEDS  COLLECTED  BY  THEODOOR  DE  BOOY 
FROM  KITCHEN  MIDDEN  DEPOSITS  IN  THE  ISLANDS 
OF  ST.  THOMAS  AND  ST.  CROIX. 


By  Alexander  Wetmobe. 
0/  tJie  Biological  Survey,  United  States  Department  of  Agriculture, 


INTRODUCTION. 

The  presence  of  avian  remains  in  the  ancient  refuse  heaps  that 
mark  aboriginal  camp  or  village  sites  is.always  of  interest  to  ornithol- 
ogists. Such  fragments  may  represent  species  still  extant,  or,  more 
seldom,  may  reveal  forms  less  fortunate  in  the  struggle  for  existence, 
that  have  been  exterminated,  leaving  these  parts  of  skeletons,  dis- 
articulated or  broken,  as  the  only  indications  of  their  former  ex- 
istence. 

Recently  the  writer  has  had  the  privilege  of  examining  a  collection 
of  bird  bones  secured  by  Mi".  Theodoor  de  Booy  for  the  Museum  of  the 
American  Indian,  Heye  Foundation,  from  kitchen  middens  on  St. 
Thomas  and  St.  Croix  in  the  Virgin  Islands.  The  remains  from  St. 
Thomas  consist  of  fifty-one  bones  or  parts  of  bones  taken  from  a 
midden  at  Magen's  Bay  on  the  north  coast  of  the  island  during 
December,  1916.  These  fragments  were  found  below  a  diluvial  sur- 
face deposit  that  was  from  1  to  2  feet  thick.  The  material  examined 
from  the  island  of  St  Croix,  22  fragments  in  all,  was  taken  dur- 
ing January,  1917,  from  a  midden  on  the  north  coast  of  the  island 
Dn  the  western  bank  of  Salt  River  near  its  mouth.  For  a  more  com- 
plete account  of  the  sites  where  this  material  was  collected,  and  the 
conditions  under  which  it  was  secured,  the  reader  is  referred  to  the 
preceding  paper  in  this  volume  by  Mr.  Gerrit  S.  Miller,  jr.* 

Mr.  De  Booy  believes  that  there  is  certain  evidence  that  the  natives 
of  the  Virgin  Islands  had  communication  with  Porto  Rico  and  Santo 
Domingo,  so  that  it  is  possible  that  bones  found  in  these  middens  may 
in  part  have  originated  elsewhere.  In  spite  of  this  element  of  un- 
certainty concerning  the  origin  of  these  specimens,  notes  on  this  ma- 
terial are  of  value,  as  it  may  be  considered  doubtful  that  individuals 
of  the  native  species  represented  have  been  transported  for  any  great 
distance.    Thirteen  species  of  birds,  including  one  described  here  as 

iProc.  U.  S.  Nat  Has.,  toL  54.  1918,  p.  507. 

Proceedinqs  U.  S.  National  Museum.  Vol.  64— No.  2246. 
3343— 19-~Proc.N.M.vol.54 34  613 
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new,  have  been  identified  in  the  remains  from  both  islands.  A  series 
of  these  specimens,  including  the  type  of  the  new  rail  described  be- 
low, has  been  presented  to  the  United  States  National  Museum  by 
Mr.  GJeorge  G.  Heye,  at  wlw)se  direction  the  work  of  excavating  these 
middens  was  carried  out. 
A  detailed  description  of  the  collection  follows. 

LIST  OF  SPECIMENS  FROM  ST.  THOMAS. 
PUFFINUS  LUERMINIERI  Lmsmi. 

A  right  ulna  and  a  left  humerus,  both  more  or  less  chipped  and 
broken  about  the  ends,  are  referred  to  this  species.  These  bones  are 
somewhat  heavier  than  those  in  the  single  modem  skeleton  available 
for  comparison,  but  are  within  the  limit  of  individual  variation.  In 
this  genus,  individuals  of  the  same  species  often  show  great  differ- 
ences in  the  diameter  and  length  of  the  wing  bones — a  fact  that  is 
well  shown  in  a  good  series  of  skeletons  of  Pufitnus  kuhUi  boreaUs 
in  the  collections  of  the  United  States  National  Museum.  There  are 
no  other  published  records  of  the  occurence  of  P.  ITierrmmeri  on  the 
island  of  St.  Thomaa 

AEBTRELATA»  u^Him. 

A  left  tibio-tarsus  from  St.  Thomas  belongs  to  a  petrel  of  this 
genus.  In  AEstrelata  the  cnemial  process  of  the  tibio-tarsus  is  diort 
and  rounded  while  in  Ptufinus  it  is  long  and  broad.^  The  comdyles  of 
the  specimen  in  hand  agree  in  size  with  those  in  skins  of  AE.  hasitata. 
It  seems  probable  that  it  may  represent  either  AE.  hastUata  (La- 
fresnaye)  or  AE.  diaholica  (Lafresnaye).*  Skeletons  of  these  forms 
are  not  at  presrat  available  so  that  definite  comparisons  can  not  be 
made.  No  species  of  petrel  has  been  recorded  previot^y  from  the 
island. 

SULA  LEUCOGASTRA  (BodAmtri). 

The  following  bones  of  this  booby  are  present  in  the  collection: 
A  right  humerus  nearly  entire,  the  shaft  of  a  left  humerus,  a  nearly 
complete  right  coracoid,  a  left  femur  that  lackskthe  inner  condyle, 
and  a  left  tibio-tarsus  with  the  proximal  end  missing.  These  bones 
in  Sula  leucogastra  may  be  readily  distinguished  from  those  in  Svla 
piscator  upon  careful  comparison,  and  in  some  instances  the  differ- 
ences between  the  two  species  are  striking.  This  is  true  especially 
in  the  case  of  the  head  of  the  femur.  In  ;S^.  leucogastra  the  femoral 
head  is  globular  with  an  irregularly  grooved  area  marking  the  at- 
tachment of  the  ligamentum  teres.  In  ;S^.  piscator  the  head  uf  the 
femur  is  distinctly  flattened  with  a  large  rounded  pit  or  depression 
formed  to  receive  the  distal  end  of  the  ligament.    The  tibio-t:irsus 

» See  Shnfeldt.  R.  W.,  IMa,  1916.  p.  684. 

*  See  Noble,  G.  K.,  Ball.  Mas.  Comp.  Zool.,  vol.  60,  1916»  pp.  870-374. 
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is  larger  and  the  coracoid  more  slender  in  leucogastra  than  m  pis- 
cator. 

Though  modem  accounts  da  not  include  St  Thomas  in  the  range 
of  the  common  Booby,  the  species  is  loiown  from  other  islands  near  by. 
Boodies  are  reported  from  some  islets  between  Culebrita  and  Cayo 
Norte,  about  12  miles  west  of  St.  Thomas,^  and  may  occur  elsewhere 
in  the  vicinity. 

FRBGATA  MAGNinCENS  Matlwws. 

The  distal  end  of  a  right  humerus  and  a  left  coracoid  nearly  com- 
plete are  from  the  skeleton  of  the  Man-o'-War  Bird.  There  is  marked 
difference  in  size  in  skeletons  of  males  and  females  of  this  species, 
the  female  having  the  bones  longer  and  heavier  throughout  than  the 
raJe.  The  fragments  from  St  Thomas  seem  to  have  come  from  a 
male  as  they  are  small  and  slender. 

The  Man-o'-War  Bird  is  conunon  around  the  islands  of  the  Virgin 
group  at  the  present  day.  Published  lists  of  the  birds  of  St.  Thomas 
do  not  include  it,  but  the  writer  has  observed  the  species  in  the  pas- 
sage east  of  Culebrk  and  Culebrita. 

NTCTANASSA  VIOLACBA    (LimuiOTw). 

The  Yellow-crowned  Night  Heron  is  represented  by  two  right  and 
two  left  humeri,  more  or  less  complete,  the  distal  portion  of  a  left 
tarso-metatarsus  and  parts  of  two  right  tibio-tarsi.  These  fragments 
agree  in  all  their  characters  with  modem  skeletons  of  Nyotanaasa 
violacea,  but  are  above  the  average  in  size.  This  heron  differs  from 
other  herons  examined  from  the  West  Indies  and  from  North  America 
nortli  of  Mexico  in  having  the  fibula  ankylosed  at  its  lower  end  to  the 
shaft  of  the  tibia.  In  Botaurus  lentiginosus^  Ixohrychua  exUU^  Ardea 
herodiasy  Berodias  egretta^  Egretta  t.  thula^  Dichramanassa  rufesdensj 
Hydraruissa  tricolor  ruficollia^  Butorides  v.  virescefts^  and  Nycticorax 
n.  naeviu8,  the  distal  end  of  the  fibula  remains  free.*  That  Nycticorax 
should  differ  from  Nyctanasaa  and  resemble  other  herons  in  this 
respect  seems  strange. 

It  is  interesting  to  note  that  the  present-day  natives  of  the  Virgin 
Islands  consider  the  flesh  of  the  Yaboa  (as  they  call  the  Yellow- 
crowned  Night  Heron)  a  delicacy,  and  this  species  is  in  favor  as  a 
game  bird.  The  fragments  recorded  here  seem  to  show  a  similar 
preference  on  the  part  of  the  aboriginal  inhabitants. 

GALLUS  GALLUS  (UniiMiii). 

Among  the  fragments  from  the  island  of  St.  Thomas  occur  the 
following  remains  of  the  domestic  fowl :  Nine  cervical  vertebrae,  in- 
cluding those  from  the  sixth  to  the  fifteenth  inclusive,  save  the  ninth ; 


1  W«tmore,  A.,  BIrdi  of  Porto  Rieo,  U.  S.  Dept.  Agr.  Boll,  ttb,  1»16,  p.  19. 
•Skeletons  of  Ardea  oooidmtaU9  are  not  ayailable  for  examination^ 
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two  humeri  from  right  and  left  sides,  respectively,  broken  but  nearly 
complete;  a  right  and  a  left  ulna;  one  right  metacarpus;  the  anterior 
part  of  a  sternum  including  the  spina  stemi  and  the  lower  portion 
of  the  grooved  anterior  end  of  the  keel;  a  broken  sacrum;  the  distal 
end  of  a  right  femur;  the  proximal  end  of  a  right  tibia  and  the 
proximal  part  of  a  left  metatarsus.  Apparently  these  bones  all  be- 
longed to  one  individual.  All  seem  rather  small  so  that  they  may 
have  come  from  a  female  bird.  They  agree  in  all  details  of  structure 
with  more  modem  skeletons  of  the  domestic  fowl. 

Concerning  these  specimens  Mr.  de  Booy  wrote  to  Mr.  Miller  under 
date  of  December  25,  1916 :  '^  I  am  sending  you  herewith  the  fourth 
and  last  shipment  from  St.  Thomas.  Amongst  other  things  it  con- 
tains two  skulls  of  large  animals  [fish]  and  also  a  set  of  vertebrae 
and  some  ribs,  etc,  of  the  Isolobodon  ( ?).  I  found  the  latter  inside 
a  large  cooking  vessel  in  the  Magen's  Bay  kitchen  middens.^'  In  a 
letter  to  me,  dated  July  6,  1917,  he  adds:  "  ♦  ♦  ♦  the  vessel  was 
quite  deep  down,  and  numerous  other  specimens  were  on  top  of  it.'' 
Unfortunately  the  bones  found  in  the  bowl  were  not  specially  desig- 
nated in  the  package  in  which  they  were  sent  to  Washington.  But 
the  vertebrae  of  OdUus^  listed  above,  were  the  only  vertebrae  in  the 
entire  collection  from  the  island  of  St  Thomas,  save  for  isolated 
segments  of  the  backbones  of  fisbes.  Hence  it  would  seem  beyond 
doubt  that  part  if  iiot  all,  of  the  fowl  remains  must  have  been  con- 
tained in  this  cooking  vessel. 

NESOTROCHIS,  new  genus. 
Plate  82,  figs.  1-^ 

TyTpe. — Neaotroohis  debaoyi,  new  species  (Family  Rallidae). 

Oharaeters. — ^Femur  and  tibia  (no  other  parts  of  skeleton  seen) 
much  stronger  and  heavier  in  proportion  to  length  than  in  other 
North  and  South  American  Rallidae  examined;  Femur  equal  in 
length  to  that  of  Aramidea  cayanea  but  much  broader  and  heavier, 
with  highest  point  of  ridge  of  trochanter  maxima  opposite  a  line 
passing  through  the  articular  head;  shaft  more  strongly  curved: 
tibio*tarsus  slightly  longer  than  that  of  Aramides  cayanea  and  much 
heavier  especially  toward  distal  end;  proximal  head  larger  and 
stronger,  with  inner  facet  more  deeply  excavated  and  the  ridge  ex- 
ternal to  this  concavity  with  a  rounded  tubercle  on  its  outer  margin ; 
a  slight  ridge  on  the  posterior  articular  surface  of  the  condyles;  all 
crests  and  tubercles  more  strongly  developed. 


NESOTROCHIS  DEBOOTI.  ne 

Description.— Tjf^  Cat  No.  226845  U.S.N Jtf.,  right  femur,  from 
a  kitchen  midden  at  Magen's  Bay,  St.  Thomas,  Virgin  Islands,  col- 
lected December,  1916,  by  Theodoor  de  Booy. 


^  This  spedM  im  named  in  honor  of  the  coUector,  Hr.  Theodoor  de  Booy. 
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Femur  with  head  large,  anterior  margin  produoed  strongly  as  a 
ridge.  Depression  for  attachment  of  ligamentum  teres  deep  and 
elongate,  with  two  slightly  indicated  excavations  at  bottom.  Neck, 
when  viewed  from  above,  as  broad  as  head  with  a  very  slightly  indi- 
cated constriction  separating  it  from  head.  Trochanter  maxima 
raised  in  a  broad,  strongly  marked  ridge,  with  the  upper  miu*gin 
evenly  rounded  when  viewed  from  the  outer  side.  The  highest  me- 
dian point  in  the  ridge  is  opposite  the  center  of  the  head  and  not 
anterior  to  this  point  as  in  other  rails  examined.  Outer  surface  of 
upper  end  of  bone  broadly  expanded,  this  expansion  being  equal  on 
the  two  sides.  A  wide  shallow  depression  on  the  anterior  face  below 
the  trochanteric  ridge.  The  shaft  is  more  strongly  curved  than  in 
other  rails  examined.  Its  anterior  and  inner  surfaces  are  lightly 
rugose  save  for  a  narrow  space  at  either  end  of  the  bone.  These 
rugosities  are  very  lightly  impressed  and  are  in  a  general  way  trans- 
verse. The  medullary  opening  is  equidistant  from  either  end  of  the 
bone.  The  condyles  are  imperfect,  being  worn  or  eaten  away  dis- 
tally.  The  rotular  channel  is  de^ly  impressed.  There  is  a  shallow 
popliteal  depression  bounded  distally  by  a  high  ridge  passing  from 
inner  to  outer  condyle.  At  the  lower  end  of  the  popliteal  depres- 
sion is  a  slightly  raised  ridge  making  a  shallow  distal  pit.  There  are 
no  pneumatic  foramina.  A  strongly  marked  linea  aspera  hTise&  on 
the  inner  side  half  way  between  the  proximal  end  of  the  bone  and 
the  medullary  opening.  This  line  swings  in  a  gradual  curve  to  the 
posterior  sui^ace  and  then  passes  down  to  the  angular  base  of  the 
inner  condyle.  The  tuberosities  marking  the  attachments  for  the 
ilio-femoral  and  ischio-femoral  muscles  are  strong  and  well  defined* 
The  shaft  is  plano-convex,  being  flattened  on  the  outer  portion  of 
the  posterior  side.  It  is  somewhat  compressed  on  the  antero-intemal 
face.   At  the  medullary  opening  the  shaft  is  bent  strongly  backward. 

Tibio-tarsus  with  proximal  head  lar^  and  strong.  Inner  facet 
deeply  excavated  (deeper  than  in  Aramides  oayanea^  nearly  as  deep 
as  in  GaUiralhie  australia).  The  ridge  external  to  this  concavity  has 
a  strongly  roimded  tubercle  on  its  outer  anterior  margin.  This  the 
writer  has  not  seen  in  other  raila  Anterior  crest  rather  deeply 
impresBed  for  the  attachment  of  the  strong  tendon  of  the  musele 
femoro^tibiaUa.  That  part  of  the  groove  excavated  immediately 
above  the  inner  anterior  crest  is  at  right  angles  to  the  longitudinal 
axis  of  the  bone  and  has  its  inner  margin  raised  and  complete.  The 
outer  anterior  crest  (perfect  in  one  fragmoit)  is  broad  and  strong 
with  a  nearly  straight  margin  below  and  a  well  curved  outline  above. 
The  inner  anterior  crest  is  broken  away,  but  the  margins  indicate 
that  it  was  broad  and  asheavy  as  in  other  rails.  The  peroneal  ridge 
is  long  and  strong.  It  is  higher  distally,  where  it  terminates  in  a 
blunt,  slightly  projecting  spine.    The  nutrient  foramen  enters  the 
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shaft  immediately  below  and  behind  the  peroneal  ridge,  3  milli- 
meters  distant  from  its  base.  The  fibula  is  lost,  but  was  ankylosed 
by  a  slender  attachment  at  its  distal  end  to  the  shaft  of  the  tibia. 
The  lower  portion  of  the  tibio-tarsal  shaft  is  broad  and  flattened 
on  its  anterior  surface  with  the  usual  osseous  bridge  under  which  ran 
the  tendon  of  the  muscle  extensor  digiiorum  connnnma.  The  distal 
condyles  are  large  and  heavy,  with  a  broad  sulcus  between  them 
anteriorly.    On  the  articular  surface  is  a  slight  median  ridge. 

Measurements. — Femur,  Cat  No.  225845,  n.S.N.M.  (type)  :  Length, 
76.5  mm.;  transverse  diameter  through  center  of  head,  17  mm.; 
transverse  diameter  through  medullary  foramen,  7.5  mm.;  inter- 
condylar diameter,^  16.6  mm. 

Tibio-tarsus,  Cat.  No.  225845,  n.S.N Jif . :  Length,  110  mm. ;  breadtk 
through  lower  end  of  peroneal  ridge,  9  nun.;  greatest  breadth 
through  condyles,  12.5  mm.;  length  of  articular  face  of  peroneal 
ridge,  17  mm. 

Remarks, — ^This  bird,  is  represented  by  portions  of  eight  bones,  all 
from  the  posterior  limb— namely :  Two  nearly  complete  right  femora, 
the  proximal  portion  of  a  left  femur  from  a  smaller  individual,  a 
nearly  complete  right  tibio-tarsus,  the  distal  end  of  two  others  and 
portions  of  two  left  tibio-tarsi,  one  of  which  lacks  the  anterior  end, 
while  in  the  other  the  condyles  are  missing. 

The  relationships  of  this  remarkable  rail  must  remain  for  the 
present  somewhat  obscure.  It  might  be  supposed  that  it  would 
resemble  Aramides  closely,  but  this  is  not  the  case.  The  bones  at 
hand  are  equal  in  length  to  the  same  bones  in  Aramides  cayanea  but 
are  much  more  robust.  There  is  no  skeleton  of  the  large  A,  ypecaha 
available,  but  there  are  several  skins  in  the  collections  of  the  United 
States  National  Museum  in  which  the  knee  joint  has  been  disarticu- 
lated so  that  the  tibio-tarsus  is  complete.  In  these  the  tibio-tarsus  is 
from  20  to  25  mm.  longer  than  in  Nesotrochis  dehooyi^  while  the  inter- 
condylar breadth  at  the  distal  end  is  slightly  less,  though  this  region 
is  covered  by  skin.  From  this  it  is  seen  that  the  proportions  of  the 
two  birds  are  entirely  different. 

la  other  rails  available  that  part  of  the  femoro-tibial  depression 
above  the  inner  anterior  crest  of  the  tibio-tarsus  slopes  inward  and 
downward,  and  has  no  defined  inner  margin;  there  is  also  a  terminal 
decurved  hook  on  the  outer  anterior  crest  that  is  not  present  in  Neso- 
troehisj  though  this  may  have  been  slightly  developed  as  specimens 
available  show  some  wear  here.  The  distal  ridge  found  on  the  poste- 
rior articular  surface  of  the  tibio-tarsal  condyles  in  Nesotrochis  is 
absent  in  other  raila  The  slight  lateral  rugae  on  the  femoral  shaft 
are  well  developed  in  Aramides  and  are  lightly  indicated  in  a  speci- 
men of  Tribonyx  martieri. 

^  Not  exact,  as  lower  ends  of  condyles  are  missing 
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Thd  limb  bones  that  represent  this  new  form  bear  a  striking  re- 
semblance to  those  of  GaiUrdllita  in  their  strong,  robust  development. 
In  length,  bones  from  the  hind-limb  in  the  two  genera  are  practically 
the  same.  Nesotroo/da  has  the  femur  heavier  and  more  strongly 
curved  while  the  tibio-tarsus  is  very  similar  save  that  the  condyles 
are  broader  and  stronger  than  in  GaUiraUnis.  The  discovery  of  other 
parts  of  the  skeleton  of  Ne8otroc7d8  will  be  awaited  with  interest  as 
it  may  be  supposed  that  they  will  show  marked  differences  from  the 
type  found  in  other  New  World  rails.  It  is  possible  that  this  species 
possessed  feeble  powers  of  flight  or  even  that  it  was  flightless,  facts 
that  might  account  for  its  extermination  when  its  haunts  were  in- 
vaded by  man. 

ANOflS  STOUDUS  (LimuMW)    (7). 

A  partly  complete  left  humerus  agrees  with  the  large  wing  bone 
of  the  Noddy  fairly  well,  but  the  identification  is  not  certain.  The 
skeletal  material  available  at  present  in  the  Sterninae  is  small  and 
several  important  species  are  lacking,  so  certain  identification  in  the 
case  of  this  one  bone  is  made  difficult.  The  Noddy  is  not  known 
at  present  from  St.  Thomas,  but  occurs  on  other  islands  not  far 
distant 

STERNA,  tpMlei. 

The  shaft  of  a  right  humerus  belongs  in  this  genus.  It  is  possible 
that  the  species  represented  in  Sterna  aruxetheta  (Scopoli),  but  skele- 
tons of  this  species  are  not  available  for  comparison. 

LIST  OF  SPECIMENS  FROM  ST.  CROIX. 
PUVUNUS,  spMies. 

The  proximal  end  of  a  right  humerus  in  the  material  from  St. 
Croix  belongs  to  a  shearwater,  but  with  the  material  available  it  can 
not  at  present  be  identified.  The  bone  in  question  represents  a  spe- 
cies larger  than  P.  Iherminieri  and  smaller  than  P.  gravis  so  that  by 
a  process  of  elimination  it  may  be  supposed  that  it  is  P.  puffinJUSj  as 
tiiat  species  is  intermediate  in  size  between  the  other  two.  Some 
weight  is  given  this  supposition  when  it  is  remembered  that  a  shear- 
water of  this  group  has  recently  been  described  from  Bermuda  as 
Puffinua  p.  hermudae  by  Nichols  and  Mowbray.^  No  skeletons  of  this 
species  are  at  hand  for  comparison  so  that  the  matter  of  the  deter- 
mination of  this  fragmentary  humerus  is  left  in  abeyance.  The  bone 
in  question  is  of  the  type  that  has  the  shaft  well  rounded  below  the 
head.  No  species  of  shearwater  has  been  recorded  previously  from 
the  island  of  St.  Croix. 

SULA  PISCATOR  (Linnmeiii}. 

This  species  is  represented  by  the  shaft  of  a  right  humerus  from 
which  both  condyles  and  head  are  gone.    The  humeral  shafts  in  S. 

sAok,  1916,  p.  106. 
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pUccUor  and  S.  leucogaatra  al*e  practically  identical  in  curvature  and 
size,  but  in  8.  piacator  the  ridge  marking  the  insertion  of  the  muscle 
UUissifJwa  dorsi  is  placed  farther  from  the  upper  margin  of  the 
humerus  than  in  S.  leueogoBtra.  When  the  humans  is  viewed  directly 
from  above  (with  the  bone  oriented  in  its  natural  position  in  life), 
this  ridge,  in  piscatory  is  located  near  the  inner  marginal  line,  while 
in  leucogastra  it  is  median  or  slightly  external  to  the  center  of  the 
q)ace.  The  fragment  of  bone  from  St.  Croix  agrees  witli  S.  piacatar 
in  the  position  of  this  ridge,  and  is  identified  as  that  species.  Sula 
cyanops  has  the  humerus  much  larger  than  in  either  of  the  two 
described  above.  Svla  piscator  has  not  been  known  previously  from 
the  island  of  St.  Croix. 

NTCTANASSA  VIOLACEA  (Ubiimw). 

The  anterior  half  of  a  right  coracoid  comes  from  the  skeleton  of 
this  heron. 

GALLINULA  CHLOROPUS  iJAmumnM). 

The  distal  end  of  a  tibio*tarsus  belongs  to  this  species  without 
question,  while  a  femur  nearly  complete  is  assigned  here  with  some 
hesitation.  Careful  comparison  of  femora  of  FuUca  americana  and 
GalUnula  chlaropus  has  shown  that  the  two  are  very  similar,  save 
that  this  bone  in  GaUinula  is  more  slender,  and  in  the  specimens 
examined  the  trochanteric  ridge  is  continued  ventrally  to  the  poste- 
rior margin  of  the  articular  surface  as  a  i^arp  projection.  In  FvUca 
the  femur  is  more  robust,  and  the  trochanteric  ridge  lowers  as  it 
passes  back  until  it  merges  smoothly  into  the  bone  at  a  point  median 
to  the  posterior  margin.  The  fulicine  femur  in  the  collection  from  St 
Croix  is  somewhat  more  sl^ider  than  that  in  available  specimens  of 
O.  ehlaropuB  from  the  United  States  and  from  the  Seychelle  Islands, 
but  has  the  trochanteric  ridge  slightly  intermediate  in  its  structure 
between  Fulica  americ<ma  and  OcSUnviUu  Skeletons  of  FuUca  cart- 
baea  Bidgway  are  not  available  at  present,  so  that  the  characters  of 
the  femur  in  this  species  are  not  known.  Because  of  its  slendemess 
the  femur  from  St.  Croix  is  provisionally  referred  to  G.  chlorapua. 
This  species  is  said  to  be  common  on  the  island  at  the  present  time. 

NBSOTROCHIS  DEBOOTI  Wetmon. 

Nine  of  the  22  bones  examined  from  the  island  of  St.  Croix  belong 
to  this  remarkable  rail.  All  are  fragments  of  the  tibio-tarsus  more 
or  less  complete  according  to  the  specimen.  Two  of  these  are  nearly 
entire,  three  fragments  come  from  the  head  of  the  bone,  three  have 
the  shaft  and  condyles  nearly  complete,  while  the  remaining  bone 
is  a  badly  crumbled  bit  from  the  condylar  region.  These  fragments 
are  ideintical  in  form  with  those  examined  from  St.  Thomas,  but 
on  the  whole  average  stronger  and  heavier.    Three  of  the  bones  from 
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St.  Croix  are  much  larger  and  heavier  than  the  others  and  illustrate 
what  inay  have  been  sexual  differences  as  an  equivalent  difference  is 
found  between  males  and  females  of  OdUirallus  cmstralis  (the  males 
in  GalUraUus  being  larger).  The  average  difference  in  size  between 
the  series  of  tibio-tarsi  from  St.  Thomas  and  St.  Croix  is  so  ap- 
parent that  the  birds  from  the  two  islands  seem  distinct  when  it  is 
supposed  that  the  variation  among  individual  bones  from  the  same 
locality  is  due  to  sex.  This  point,  however,  is  uncertain,  while  it  is 
a  fact  that  the  largest  bones  from  St.  Thomas  are  equal  to  the  small- 
est ones  from  St.  Croix.  For  this  reason  it  is  thought  inadvisable 
at  the  present  time  to  separate  the  bird  from  St.  Croix  as  a  distinct 
form.  There  is  at  best  considerable  uncertainty  as  to  the  exact  place 
of  origin  of  bone  remains  from  kitchen  midden  deposits,  but  it  may 
be  supposed  that  where  so  many  bones  representing  one  species  are 
found,  that  these  came  from  the  island  on  which  the  midden  was 
located.  There  is  no  proof,  however,  that  they  belong  to  a  truly 
indigenous  species,  nor  is  it  known  that  they  were  not  broyght  as 
needed  from  somewhere  else.  The  comparative  abundance  of  the 
remains  of  this  rail  in  these  deposits  when  compared  with  other 
species  of  birds  indicate  that  it  possessed  flesh  that  was  held  in  high 
esteem  as  a  source  of  food.  This  being  the  case,  there  is  no  evidence  to 
show  that  these  rails  may  not  have  been  kept  as  captives  and  trans- 
ported from  island  to  island  by  their  owners.  We  may  suppose,  how- 
ever, that  this  was  not  true  to  any  great  extent  for  rails  in  general 
feed  largely  upon  animal  food  and  are  not  readily  kept  in  captivity 
for  any  length  of  time. 

CORVUS  LEUCOGNAPHALUS  Davdln. 

The  discovery  of  bones  of  Oorvus  in  these  kitchen  midden  deposits 
is  of  great  interest,  as  no  species  of  this  genus  has  been  recorded 
farther  east  in  the  West  Indies  than  Porto  Rico.  The  crow  is  rep- 
resented in  the  present  collection  by  a  femur,  one  nearly  entire 
humerus,  and  the  proximal  end  of  a  second  one.  These  bones  are 
identical  in  configuration  with  the  form  found  in  Porto  Rico  save 
that  the  entire  humerus  has  the  shaft  more  slender.  Humeri  of  male 
birds  only  are  available  for  comparison  so  that  this  difference  may 
be  considered  sexual  as  males  and  females  of  Oorvus  hrachyrhyTichos 
Brehm  from  the  United  States  differ  in  the  same  way. 

The  presence  of  these  bones  in  kitchen  midden  deposits  is  of  course 
not  certain  proof  of  the  former  presence  of  a  crow  native  to  St. 
Croix,  but  may  be  taken  as  representing  a  possibility.  Crows  may 
have  been  kept  captive  in  cages  and  transported  from  island  to  island 
or  may  have  been  killed  and  eaten  on  Porto  Rico  and  their  bones 
brought  in  some  way  to  St.  Croix.  That  there  might  have  been  an 
indigenous  bird  of  this  genus  in  St.  Croix  is  made  somewhat  prob- 
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able  by  tiie  fact  that  the  iabind  when  first  discovered  was  covered 
by  dense  forests  sach  as  crows  inhabit  in  Porto  £ico  at  the  present 
time.  The  French  who  founded  a  colony  on  St  Croix  some  time 
after  1650  (the  island  was  first  settled  about  1625)  found  their  settl^- 
riient  very  unhealtiiy.  After  severe  losses  from  fevers  and  other 
diseases  fostered,  as  they  thought,  by  the  dense,  damp  tree  growth 
they  finally  set  fire  to  the  forest  and  burned  off  tiie  densely  wooded 
covering  of  the  entire  island.  To  this  great  conflagration  may  be 
ascribed  the  present-day.  paucity  of  species  that  make  up  the  exist- 
ing island  fauna  as  there  can  be  no  question  but  that  many  indi- 
genous forms  were  destroyed  either  by  the  fire  or  by  the  sudden 
change  in  ecological  conditions  that  followed  it  Elsewhere  in  the 
West  Indies  species  of  the  genus  Corvus  have  retreated  before  the 
clearing  of  forested  areas.  This  is  especially  true  in  Porto  Bico 
where  Gundlach  found  Corvus  leucognapJidlus  common  in  1875, 
while  at  the  present  time  the  few  known  survivors  of  this  bird  are 
restrict^  to  the  Luquillo  Forest  above  Mameyes,  the  only  wooded 
area  of  any  extent  remaining  on  the  island.  (Complete  destruction 
of  the  forests  of  St  Croix  might  therefore  have  led  to  the  extermina- 
tion of  the  crow  had  it  been  resident  there  in  pre-Columbian  times. 

EXPLANATION  OF  PLATE  82. 

(AU  figures  about  natural  size.) 

FiQS.  1-2.  Right  femur  of  Ne8otrochi%  dehooyi  type.  Oat.  No.  225845,U.S.N.M. 
a-6.  Bight  tlbio-tarsus  of  NewtrooMs  deboayi.  Cat  No.  226845.  U.SLN.K. 
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Femur  (1-2)  and  Tibio-tarsus  (3-5)  of  Nesotrochis  debooyi 


For  explanation  of  plate  see  pace  622 
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TWO  NEW  LAND  SHELLS  OF  THE  EPIPHRAGMOPHORA 

TRASKII  GROUP. 


By  Paul  Bartsch, 
Curator,  Division  of  Marine  Invertebrates,  United  States  National  Museum, 


My  short  paper  on  the  Califomian  land  shells  of  the  Epiphrag- 
mophora  traskn  group  *  resulted  in  having  a  lot  of  land  shells  sent  to 
me  by  west  American  collectors  for  classification. 

Among  these  are  two  lots  which  represent  races  not  hetretofore 
described.  They  were  collected  by  Mr.  Herbert  N.  Lowe,  of  Long 
Beach,  California,  in  mountains  from  which  no  material  was  avail- 
able at  the  time  the  paper  mentioned  above  was  prepared.  It  is 
quite  possible  that  careful  collecting  in  the  higher  altitudes  of  other 
isolated  peaks  in  Southern  California  and  adjacent  Mexican  terri- 
tory will  bring  additional  forms  to  our  attrition. 

Mr.  Lowe  has  kindly  donated  both  types  to  the  United  States 
National  Museimi,  and  I  take  great  pleasure  in  bestowing  the  name 
Epiphragmophora  euyamacensis  lowei  on  the  new  form  from  Palo- 
mar  Mountain. 

BPIPHBACOiOPHeRA  CUTAMACBlfSn  LOWBI»  «nr  w^Oidta. 

Plate  88,  figs.  1,  2, 8. 

Shell  very  large,  depressed,  helicoid,  broadly,  openly  imibilicated, 
horn  colored,  with  a  chestnut  band  at  the  periphery  which  is  flanked 
on  each  side  by  a  narrow  zone,  a  little  lighter  than  the  general  color 
of  the  shell.  Nuclear  whorls  one  and  a  half,  moderately  rounded, 
mailed  by  retractively  curved,  incremental  lines  and  scattered  pa- 
jpillae.  Postnuclear  whorls  marked  by  somewhat  irregularly  spaced 
and  irregularly  developed,  retractively  slanting,  depressed  lira- 
tions,  which  give  to  the  surface  a  somewhat  roughened  aspect,  and 
rather  strongly  developed,  elongated  papillae  which  are  arranged 
in  series  that  form  curves,  slanting  in  just  the  opposite  direction 
from  the  incremental  lines.  These  papillae  are  rather  regularly  de- 
veloped and  quite  evenly  distributed  on  the  upper  surface;  on  the 
lower  surface  they  are  shorter  and  inclined  to  be  hemispherical. 

^  Proc.  U.  8.  Nat  Hotn  T(d.  61,  pp.  600-619.  pis.  114-117,  1016. 

PR0CEEDIN08  U.  8.  NATIONAL  MUSEUM,  VOL.  64-NO.  2246. 

623 


Digitized  by 


Google 


524  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vouW. 

Here,  too,  they  are  quite  regularly  distributed,  but  a  little  more 
densely  spaced  immediately  behind  the  aperture  than  on  the  rest 
of  the  shell.  Aperture  large;  outer  lip  very  slightly  reflected;  inner 
lip  expanded  at  the  base  and  slightly  reflected  over  the  mnbilicus; 
parietal  wall  covered  by  a  thin  callus. 

The  type  (Cat.  No.  216906,  U.S.N.M.)  has  six  whorls  and  meas- 
ures— altit\ide,  15.9  mm.;  greater  diameter,  26.7  mm.;  lesser  di- 
ameter, 21.2  mm.  It  comes  from  Palomar  Mountain,  which  Mr. 
Lowe  informs  me  is  sometimes  called  Smith  Mountftin.  He  states 
further  that  this  is  a  detached  mountain  midway  between  the  San 
Jacintos  on  the  north  and  the  Cuyamacas  on  the  south.  He  says 
that  it  is  about  5,700  feet  at  the  highest  peak,  and  that  the  shell  was 
obtained  at  an  altitude  of  5,000  feet. 

EPIPHRAGMOPHORA  TRASKn  ISmROENSIS,  new  mtopMias. 

Plate  88,  figs.  4,  5, 6. 

Shell  depressed,  helicoid,  horn-colored,  with  a  broad  chestnut  band 
at  the  periphery,  that  is  edged  on  either  side  by  a  somewhat  lighter 
zone  than  the  general  tint  of  the  shell,  which  is  almost  as  wide  as 
the  brown  band.  Nuclear  whorls  one  and  three-quarters,  moderately 
rounded,  densely  covered  with  small  papillae,  which  gives  the  entire 
surface  a  granulose  appearance.  The  succeeding  whorls  are  marked 
by  decidedly,  obliquely  curved,  retractive  lines  of  growth  and  rows 
of  well  rounded,  small  papillae  which  form  lines  practically  at  right 
angles  to  the  lines  of  growth.  In  addition  to  this  sculpture  the  last 
two  whorls  are  marked  by  ratiier  distantly  spaced,  somewhat  inter- 
rupted, feebly  incised  spiral  lines.  Base  well  rounded,  with  a  moder- 
ately broad  mnbilicus,  which  is  almost  half  covered  by  the  reflected 
inner  lip,  marked  by  strong  incremental  lines  and  the  weakly  incised 
spiral  striations  which  equal  those  on  the  upper  surface.  The 
general  papillation  is  absent  on  the  lower  surface  excepting  im- 
mediately behind  the  aperture  where  there  is  a  dense  massing  of 
very  fine  granules,  which  is  also  the  case  on  the  upper  surface. 
Aperture  large,  subcircular;  outer  lip  very  slightly  reflected;  inner- 
lip  broadly  expanded  at  the  base  and  reflected  to  half  co\^r  the 
umbilicus. 

The  type  and  another  specimen  were  collected  by  Mr.  H.  N.  Lowe 
on  Campo  San  Isidro  Mountain  on  the  Mexican  border.  The  type 
(Cat.  No.  216907,  U.S.N.M.)  has  5.5  whorls  and  measures— altitude, 
13.5  mm. ;  greater  diameter,  21.3  mm. ;  lesser  diameter,  17.6  mm.  The 
other  specimen,  which  is  in  Mr.  Lowe's  collection,  is  not  quite  mature. 

EXPLANATION  OF  PLATE  8S. 


Fios.  1,  2,  and  8.  Bplphraffmophora  cuyamacenHs  lotoei. 
4,  5,  and  6.  Epiphragmophora  traakii  Uidroensis. 
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REPORT  ON  THE  CALCAREOUS  SPONGES  COLLECTED 
DURING  1906  BY  THE  XJNITED  STATES  FISHERIES 
STEAMER  ALBATROSS  IN  THE  NORTHWESTERN 
PACIFIC. 


By  Sanji  H5zawa, 
Of  tJie  Science  College,  Tokyq  Imperial  University. 


INTRODUCTION. 

A  number  of  calcareous  sponges  were  set  aside  by  Prof.  I.  Ijima 
from  among  the  Hexactinellid  material  collected  by  the  United 
States  Fisheries  steamer  Albatross  during  her  cruise  in  the  north- 
west Pacific  in  1906,  and  now  being  worked  over  by  him  for  report. 
The  Calcarea  specim^is  were  kindly  placed  in  my  hand  for  ex- 
amination. Small  as  the  collection  is,  it  proved  to  be  a  highly  in- 
teresting one,  in  that  it  was  found  to  comprise  in  all  13  species,  of 
which  11  seem  to  be  new  to  science. 

The  following  is  the  list  of  the  species : 

Family  HOMOCOELIDAE  Dendy. 

1.  LeucosolerUa  albatroaai,  new  species. 

2.  Leucosolenia  canariensis  (Michlucho-Maclay). 

Family  SYCETTIDAE  Dendy. 

8.  Svcon  simu8hiren8is,  new  species. 

Family  HETEROPIIDAE  Dendy. 

4.  Heieropia  medioarticulata,  new  species. 

Family  GRANTIIDAE  Dendy  (emend). 

5.  Orantia  nipponica,  new  species. 

6.  Orantia  heringiana,  new  species. 

7.  Achramorpha  diomediae,  new  species. 

8.  Lencandra  tuba,  new  species. 

9.  Leii€andra  poculiformia,  new  species. 

10.  Leucandra  foliata,  new  species. 

11.  Leucandra  kurilenais,  new  species. 

12.  Leucandra  splendens,  new  species. 

13.  Leucopstta  8tylijera  (O.  Schmidt). 

Next  follows  a  list  of  the  stations,  showing  their  position,  depth, 
and  the  species  obtained  at  each  : 

Station  4777.  52"  11'  N. ;  179"  49'  E. ;  about  12  miles  north  of  Semlsopochnol 
Island,  Aleutian  Islands ;  52  fathoms Leucandra  pocuUformi8,  new  species. 
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Station  4788.  54**  50'  24"  N. ;  167'  13'  E. ;  8.8  miles  southwest  of  north  point  of 

Copper  Island,  Comandorskl   IslSLUiis ;  j  Leucoaolenia  albatrosH,  new  spedea, 

57  fathoms [Grantia  heringiana,  new  species. 

Station  4789.  54**  49'  45"  N.;  167'  12'  30"  E.;  9.1  miles  southwest  of  north 

point  of  Copper  Island,  Comandorskl  Is*  J  Leucosolenia  albatrosHf  new  species. 

lands;  56  fathoms—- j  Leucosolenia  canariensis. 

Station  4790.  54'  38'  45"  N.;  167'  11'  45"  E.;  15  miles  northwest  of  Cape 

Monati,  Bering  Island,  Comandorskl  Is-    Leucandra  splendena,  new  species. 

lands ;  64  fathoms LeucopsUa  stylifera. 

Station  4792.  54'  36'  15"  N.;  166'  57'  15"  E.;  8.2  miles  southeast  of  Cape 

Monati,  Bering  Island,  Comandorskl  Is-  J  Leucandra  aplendens,  new  species. 

lands ;  72  fathoms \  Leucopsila  stylifera. 

(Sycon  simushirensia,  new  species, 
station  4803.  46'  42'  N.;  151'  45'  B. ;     Oruntia  nipponica.  m^  s^ 

9  miles  southeast  of  Cape  Rollln^Slmu- k^^^^„^^^  diomediae.  new  species. 

shir  Island,  Kurlle  Islands;  229  fath-U^^^^  j^,^j^„^  ,,^^  ^p^,^ 

oms jjQ^copsUa  atylifera. 

Station  4822.  37'  8'  10"  N. ;  137'  8'  E. ;  4.5  miles  northeast  of  Nosakl,  Notojlraa, 

Noto ;  130  fathoms , Orantia  nipponica,  new  species. 

Station  4877.  34'  20'  30"  N. ;  130'  11'  B. ;  6.8  miles  northeast  of  Oklnoshlma, 

Chlkuzen,  Klushu ;  59  fathoms Leucandra  tuba,  new  species. 

Station  4894.  32'  33'  N. ;  128'  32'  10"  E. ;  5  miles  southwest  of  Osesaki,  Hlzen, 

Klushu;  95  fathoms Leucandra  foliata,  new  species. 

Station  5017.  46'  43'  30"  N.;  143'  45'  E.;  12.5  miles  southeast  of  Cape  Tonin. 

Saghalin ;  64  fathoms Heteropia  medioarticulata,  new  species. 

Station  5024.  48'  43'  10"  N.;  144'  59'  30"  B.;  northeast  of  Cape  Patience, 

Saghalin ;  67  fathoms Heteropia  medioarticulata,  new  species. 

DESCRIPTION  OF  THE  SPECIES. 
1.  LEUCOSOLENIA  ALBATROSSI.  new  ipedef. 

Plate  84,  fig.  1. 

This  new  species  is  represented  in  the  collection  by  two  specimens 
obtained  at  two  closely  situated  stations  off  Copper  Island.  Both  are 
nearly  alike  in  appearance  and  structure,  only  differing  in  size.  I 
have  selected  the  smaller  specimen  from  Station  4788  as  the  type 
(Cat.  No.  9182  U.S.N.M.),  of  which  a  portion  (about  one-third  of 
the  whole)  is  shown  in  natural  size  in  plate  84,  figure  1. 

Structure. — ^The  type-specimen  forms  an  irregularly  shaped  colony 
consisting  of  numerous  proliferous  lobes  of  varying  size  and  shape. 
The  lobes  are  somewhat  lamellar,  irregularly  ascending,  and  folded. 
They  are  hollow,  the  pseudogaster  extending  into  them  in  the  form 
of  slitlike  spaces.  The  pseudoscula,  found  in  a  few  number  on  the 
upper  surface  of  the  sponge,  measure  up  to  about  7  mm.  in  diameter. 
They  are  each  provided  with  an  irregularly  undulating  membrane. 
The  wall  of  the  pseudogaster,  J-l  mm.  thick,  is  made  up  of  a  "close 
reticulation  of  ascon  tubes.  It  appears  on  the  outer  surface  closely 
and  minutely  punctate  from  the  presence  of  very  numerous  pseudo- 
pores,  which  lead  into  the  interspaces  between  the  ascon  tubes.    The 
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pseudopores  are,  as  usual,  circular,  with  a  diameter  of  160-^00/ui.  The 
ascon  tubes  are  150-450^  wide.  The  inner  surface  of  the  wall  is 
perforated  by  numerous  small  oscula  of  IOO-TOO/a  diameter,  each 
leading  into  a  single  or  more  gastral  cavities  of  the  ascon  tubes. 
The  prosopyles  are  circular  appertures  of  about  20fi  diameter.     ^ 

The  color  of  the  sponge  in  alcohol  is  white,  with  a  slight  yellowish 
tint.  Under  the  microscope  there  are  visible  in  the  wall  numerous 
spherical  granules  of  a  yellowish  color  and  with  a  diameter  of  4-12fi. 
The  sponge  readily  falls  into  pieces,  being  of  a  very  delicate  texture. 

The  skeleton  consists  of  triradiates,  quadriradiates,  and  oxea.  The 
main  part  of  the  ascon  wall  is  composed  of  triradiates  and  quadri- 
radiates, both  of  which  are  arranged  promiscuously  in  a  single  layer, 
the  apical  rays  of  the  latter  projecting  into  the  gastral  cavity,  but 


Fig.  1. — Lbucosolbnia  albateossi.    a,  trikadiatbs  of  ascon-tubb.    h,  quadbiradiatb 

OF  ASCON-TUBB.  O,  OXBA  OF  ASCON-TUBB.  0\  SAMB  SBBN  FROM  SIDB.  d,  TBIBAOIATB 
OF  THB  LINING  LATBB  OF  PSBUDOOA8TBB.  9,  QUADBIRADIATB  OF  THB  LINING  LATBR  OF 
P8BUD0GA8TBB.      All    X800. 

otherwise  without  any  definiteness  in  the  orientation  of  the  rays  of 
both.  The  skeletal  layer  lining  the  pseudogaster,  and  having  a  Uiick- 
ness  of  nearly  40fi,  is  made  up  of  a  somewhat  different  kind  of  tri- 
radiates and  quadriradiates,  both  of  which  are  fairly  closely  arranged 
in  a  few  layers,  the  apical  rays  of  the  latter  projecting  into  the 
pseudogaster.  The  oxea  occur  in  a  few  number  only  in  the  outer 
parts  of  ascon  tubes,  running  parallel  to  the  tube  surface,  but  show- 
ing no  rule  as  to  the  direction  they  take. 

Spicules  (fig.  1). — Triradiates  of  ascon  tubes  (a)  slightly  sagittal, 
with  paired  rays  slightly  longer  than  basal  ray.  All  rays  are  of 
equal  thickness.  Paired  rays  very  slightly  curved,  often  somewhat 
crooked,  sharply  pointed,  80-100^*  long  and  6fi  thick  at  base.  Basal 
ray  straight,  tapering  gradually  to  sharp  point,  70-90/*  long  and  Sfi 
thick  at  base. 
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Quadriradiates  of  asoon  tubes  (b)  nearly  similar  to  the  above  tai- 
radiates  except  in  the  presence  of  apical  ray.  This  is  much  shorter 
and  slightly  thinner  than  facial  rays,  gradually  tapering  and  sharply 
pointed,  slightly  curved  upwards,  40-60fi  long  and  6/1  thick  at  base, 

Oxea  of  ascon  tubes  (c)  with  distinct  sharply  pointed  lance  head, 
more  or  less  curved,  broadest  at  the  lance  head,  70~90|fc  long  and 
8iA  broad  at  head. 

Triradiates  of  the  lining  layer  of  pseudogaster  (d)  strongly 
sagittal,  with  paired  rays  much  longer  than  basal  ray  and  standing 
nearly  at  right  angles  to  the  latter.  Basal  ray  straight,  sometimes 
slightly  thinner  than  paired  rays,  60--90pi  long  and  Sfi  thick  at  base. 
'  Paired  rays  nearly  straight  except  for  the  slight  curvature  at  base, 
rarely  crooked,  gradually  tapering  to  sharp  point,  130-240ii  long 
and  8-12ii  thick  at  base. 

Quadriradiates  of  the  lining  layer  of  pseudogaster  (e)  nearly 
similar  to  the  triradiates  just  mentioned,  but  with  a  short  slender 
curved  apical  ray  of  40-60ix  length  and  6-811  thickness  at  base. 

Localities. — Off  the  north  point  of  Copper  Island,  Comandorski 
Islands  (Station  4788,  57  fathoms;  Station  4789,  56  fathoms). 

Remarks. — ^This  species  can  not  be  identified  with  any  species 
already  known  of  the  genus.  The  canal  system  of  the  reticulate 
type  D^  and  the  sagittal  triradiates  and  quadriradiates  in  the  lining 
layer  of  pseudogaster  appear  to  be  characteristic  to  it.  The  oxea 
closely  resemble  those  of  Leucosolenia  variabilis  Haeckel,  Z.  hotry- 
aides  (Ellis  and  Solander),  etc  The  other  specimen  from  station 
4789  alluded  to  above  is  entered  under  Cat  No.  9180,  U.S.N.M. 

2.  LEUCOSOLENIA  CANARIBNSIS  (Mlchlvcho-lfaclay). 

Plate  84»  fig.  2. 

Nardoa  canariensis  Michlucho-BIaolat,  Jenaische  Zeltschr.,  vol.  4,  1868,  p.  230. 

Nardoa  sulphurea  Michlucho-Maclat,  Jenaische  Zeitschr.,  vol.  4, 1868,  p.  230. 

Nardoa  rubra  MicHLucHo-MAcxjkY,  Jenaische  Zeitschr.,  vol.  4,  1868,  p.  230. 

Tarrotna  canatiaise  Haeckel,  Prodromos,  1870,  p.  244. 

Tarroma  rubrum  Haeckel,  Prodromus,  1870,  p.  245t 

Ascaltis  canariensis  Haeckel,  KaUcschwftmme,  1872,  p.  52,  pL  9,  figs.  1-3 ;  pi.  10, 

figs.  1,  a-c. 
Ascaltis  oompacta  Schuffner,  Jenaische  Zeitschr.,  vol.  11,  1877,  p.  404,  pi.  25, 

fig.  9. 
Leucosolenia  nanaeni  Breitfubs,  Zoologlsche  Anzelger,  vol.  19,  1896,  p.  427; 

Zoologische  Jahrb.  Syst.,  Abt  10,  1898,  p.  106,  pi.  12,  'figs.  1-9. 
Leucosolenia  canariensis  Lakbchewitsoh,  Zoologlsche  Jahrb.,  vol.  1,  188C,  p. 

800,  pL  7,  fig.  1.— Thacker,  Proc.  Zool.  Soc.  London,  1908,  p.  762,  pi.  40,  fig.  3, 

text-figs.  157-160.— Dendt  and  Row,  Proc.  Zool.  Soc.  London,  1918,  p.  724.      ^ 

The  collection  contains  a  single  specimen  of  this  species  (Cat.  No. 
9181,  U.S.N.M.).    The  isponge  (pi.  84,  fig.  2)  consists  of  a  massive 

>  Dendy,  A.  A  Kfonograph  of  the  Victorian  Sponges,  Ft  I.  The  Organisation  and 
Classification  of  the  Calcarea  Homocoela,  with  descriptions  of  the  Victorian  Specle<i. 
Trans.  Roy.  Soc  Victoria,  toI.  3,  No.  1,  1891,  pp.  80-32. 
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assemblage  of  recticulating  ascon  tubes.  It  is  of  a  flattened  oval 
shape,  broadest  at  the  upper  end  and  narrowed  toward  the  lower 
end,  which  forms  a  short  stalk  for  attachment.  It  is  apparently 
devoid  of  either  an  osculum  or  a  pseudosculum.  Total  length  about 
15  nmi.;  greatest  breadth  about  10  mm.  The  thickness  is  about 
5  nmi.  as  measured  in  the  thickest  part.  The  entire  outer  surface 
of  the  sponge  seems  to  be  covered  with  a  finely  folded  continuous 
membrane.  The  recticulation  of  ascon  tubes  is  rather  loose.  .  Gray- 
ish white  in  alcohol.    Soft  and  delicate  in  texture. 

Structure. — ^The  bad  state  of  preservation  of  the  specimen  made  it 
difficult  to  ascertain  the  fine  internal  structure.  However,  it  is  prob- 
able that  the  ascon  tube^  have  no  papillae  on  the  inner  surface. 

The  skeleton  is  composed  of  triradiates  and  quadriradiates,  ar- 
ranged in  a  single  layer  in  the  wall  of  ascon  tubes.  Some  of  the 
former  are  provided  with  a  small  knob  representing  the  rudimentary 
apical  ray.  The  latter  occur  relatively  sparsely  and  mixed  together 
with  the  triradiates;  their  apical  rays  project  into  the  gastral  cavity. 
There  is  no  conspicuous  difference  in  size  between  the  dermal  and  the 
more  deeply  situated  spicules. 

Spicules. — ^Triradiates  regular,  with  rays  straight,  usually  some- 
what bluntly  and  sometimes  sharply  pointed,  rather  slender,  50-140fi 
long  and  &-12fi  thick  at  base. 

Quadriradiates  of  the  same  shape  and  size  as  the  triradiates,  but 
with  a  short,  slender,  straight,  and  sharply  pointed  apical  ray.  In 
an  example  of  the  spicule,  the  apical  ray  measured  30fi  long  and  2fs, 
thick  at  base. 

Localities. — Canary  Islands  (Michlucho-Maclay,  Haeckel) ;  Cape 
Verde  Islands  (Thacker) ;  Mauritius  (Schuffner) ;  Minorca  (Laks- 
chewitsch) ;  Spitzbergen,  Arctic  Ocean  (Breitfuss) ;  off  the  north 
point  of  Copper  Island,  ComandorsM  Islands  (Station  4789,  66 
fathoms). 

8.  STCON  SmUSHIRBNSIS*  new  ipedefl. 

Plate  84,  fig.  6. 

This  new  species  is  based  on  a  single  specimen  in  the  collection 
(Cat.  No.  9170  U.S.N.M.).  It  is  a  small  solitary  individual  (pi.  84, 
fig.  6)  of  a  slightly  laterally  compressed  tubular  shape,  narrowed  at 
base,  which  is  torn  off.  The  osculum  at  the  upper  end  is  in  a  coN 
lapsed  state.  Length  about  9  mm.;  the  greatest  breadth  about  2 
mm.;  thickness  of  wall  not  over  0.4  mm.  To  the  naked  eye  both 
dermal  and  gastral  surfaces  appear  nearly  smooth.  Color  grayish 
white  in  alcohol.    Texture  moderately  firm. 

Structure. — ^The  canal  system  is  of  the  syconoid  type.  The  flagel- 
late chambers  are  arranged  radially  around  the  rather  wide  gastral 
3343— 19— Proc.N.M.vol.54 35 
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cavity;  they  axe  more  or  less  united  at  places  where  they  come  into 
contact  wiUi  one  another. 

The  articulate  tubar  skeleton  is  composed  of  triradiates,  its  proxi- 
mal joints  being  formed  by  the  basal  rays  of  subgastral  triradiates. 
Those  tuber  triradiates  which  form  the  distal  joints  have  the  basal 
rays  grouped  into  tufts  together  with  a  number  of  oxea. .  The  gastral 
skeleton  is  made  up  of  triradiajbes,  quadriradiates,  and  the  paired  rays 
of  subgastral  triradiates.  The  two  former  are  fairly  regularly  ar- 
ranged around  gastral  apertures  with  basal  rays  directed  downward 
and  with  apical  rays  projecting  into  the  gastral  cavity.  The  quadri- 
radiates are  much  less  numerous  than  the  triradiates.  The  oscular 
margin  is  very  thin,  but  richly  supplied  with  spicules;  externally 


FlO.  2. — StCON  81MU8H1BBNSIS.  G,  TUBAR  TBIBAOIAnS.  l,  BUBOABTBAL  TBiBADIAnS. 
0,  OA8TBAL  TBIBAOXATB8.  d,  OABTBAL  QUADBIBAOIAnS.  6,  TBIBADIATB  OV  OBCVLAB 
MABOXN.  f,  QUADBXBADXATB  OV  OSCUXiAB  MABOIN.  Q,  OXBA  OV  OSCULAB  MABOIN.  All 
X160. 

there  are  found  triradiates,  large  oxea,  and  linear  spicules,  all  which 
form  a  thin  fringe,  and  internally  there  exist  quadriradiates  in  a 
layer.  Both  the  tri-  and  the  quadriradiates  lie  tangentially  with 
downwardly  directed  basal  rays. 

Spicules. — ^Tubar  triradiates  {a)  slightly  sagittal  with  slender  rays. 
Basal  ray  longer  and  slightly  thinner  than  paired  rays,  tapering 
from  base  to  sharp  point,  straight,  100-140(l  long  and  6(l  thick  at 
base.  Paired  rays  slightly  doubly  curved  forewards  in  basal  parts 
and  backwards  in  the  remaining  parts;  90-100(l  long  and  8ti.  thick  at 
base.  Subgastral  triradiates  (6)  sagittal.  All  rays  slender,  taper- 
ing from  base  to  sharp  point,  not  lying  in  the  same  plane.  Basal 
ray  distinctly  longer  than  paired  rays,  straight,  about  200|i  long  and 
6-8\k  thick  at  base.   Paired  rays  strongly  diverging,  disitinctlY  curved 
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at  a  point  a  short  distance  from  base,  80-120|i.  long  and  6-8|fc  thick  at 
base. 

Glastral  triradiates  {c)  sagittaL  All  rays  slender,  equally  thick, 
tapering  to  sharp  point  Basal  ray  straight,  much  longer  than 
paired  rays,  110-380pi  long  and  about  Sti.  thick  at  base.  Paired  rays 
nearly  equal,  slightly  doubly  curved,  first  forewards  and  then  back- 
wards; 7O-180|ji  long  and  about  8|i  ttiick  at  base. 

Oastral  quadriradiates  (d)  similar-to  gastral  triradiates,  except  in 
the  presence  of  apical  ray.  Apical  ray  much  shorter  than  facial 
rays,  slightly  curved  and  gradualy  tapering  to  sharp  point,  40-80ji» 
long. 

Oxea  at  distal  end  of  flagellate  chambers  generally  slightly  curved, 
sharply  pointed  at  both  ends,  about  80(Ji  long  and  4(1  thick. 

Triradiates  of  oscular  margin  (e)  sagittal.  All  rays  nearly  equally 
thick,  tapering  from  base  to  sharp  point.  Basal  ray  straight,  slightly 
longer  than  paired  rays.  Paired  rays  rather  strongly  divergent,  dis- 
tinctly bent  at  the  middle  of  their  length.  In  an  example  of  tbe 
spicule  the  basal  ray  measured  140(&  long  and  6(l  thick  at  base,  and 
the  paired  rays  110|ji  long  and  6|i  thick  at  base. 

Quadriradiates  of  oscular  margin  (/)  very  strongly  sagittaL 
Basal  ray  straight,  sharply  pointed,  slightly  longer  than  paired  rays. 
Paired  rays  sightly  curved  at  base,  otherwise  nearly  straight,  stand- 
ing nearly  at  right  angles  to  basal  ray.  Apical  ray  short,  tapering 
to  sharp  point.  In  a  large  example  of  the  spicule  the  basal  ray 
measured  250|&  long  and  6|&  thick,  and  the  paired  rays  190(Ji  long  and 
8\k  thick  at  base. 

Oxea  of  oscular  margin  (g)  spindle-shaped,  slightly  curved,  gen- 
erally thickest  nearer  inner  than  outer  end,  about  870|i  long  and  12(ft 
thick. 

Linear  spicules  of  oscular  margin  straight  or  slightly  curved, 
sharply  pointed  at  both  ends,  240|a  or  more  long  and  2-4|&  thick. 

Locality. — Off  Cape  BoUin,  Simushir  Island,  Kuriles  (Station 
4808,  229  fathoms). 

4.  HETBBOPIA  MEDIOARTICUULTA,  new  ipedef. 

Plate  84,  fig.  7. 

Four  specimens  of  this  new  species  exist  in  the  collection.  They 
are  all  of  a  closely  similar  appearance,  being  of  a  more  or  less  bent 
and  laterally  compressed  tubular  shape,  attached  by  the  narrowed 
stalk-like  base  and  showing  at  the  somewhat  contracted  upper  end  an 
osculum,  which  is  surrounded  by  a  trace  of  a  collar. 

The  largest  specimen  (pi.  84,  fig.  7) ,  which  I  make  the  type  of  the 
species  (Cat.  No.  9186  U.S.N.M.),  is  nearly  40  mm.  long  and  10  mm. 
broad  in  the  broadest  part,  where  the  wall  is  about  3  mm.  thick.  The 
oval  osculum  measures  8  mm.  by  2  mm.  across.    The  dermal  surface 
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is  nearly  smooth  though  not  quite  even.  The  gastral  surface  appears 
slightly  hispid,  due  to  the  projecting  apical  rays  of  gastral  quad- 
riradiates.  The  color  in  alcohol  is  grayish  white.  The  texture  is 
pretty  firm. 

Structure. — ^The  canal  system  is  typically  syconoid.  The  dermal 
cortex  is  rather  thin,  the  gastral  cortex  thicker.  Flagellate  chambers 
are  radially  arranged  aroimd  the  gastral  cavity.  They  are  cylin- 
drical, almost  straight,  slightly  narrowed  distally  and  scarcely 
branching.  Each  flagellate  chamber  communicates  with  the  gastral 
cavity  by  means  of  a  very  short  exhalant  canal.  The  meshes  of  the 
lacework  formed  by  the  gastral  spicules  constitute  the  openings  of 
exhalant  canals  into  the  gastral  cavity.  They  are  angidarly  cir- 
cular or  oval  with  a  diameter  of  about  i  mm. 

The  dermal  skeleton  is  made  up  of  oxea  and  of  the  paired  rays  of 
subdermal  pseudosagittal  triradiates.  The  oxea  run  somewhat  lon- 
gitudinally in  a  few  layers,  parallel  to  the  surface.  There  may  occur 
very  slender  hair-like  oxea  grouped  into  small  sparsely  distributed 
tufts,  which  project  on  the  dermal  surface.  The  tubar  skeleton  is 
composed  of  the  centripetal  basal  rays  of  subdermal  pseudosagittal 
triradiates,  of  the  centrifugal  basal  rays  of  subgastral  sagittal  tri- 
radiates, and  of  tubar  triradiates  which  are  placed  in  several  layers 
between  the  spicules  just  mentioned.  The  gastral  skeleton  consists 
of  the  paired  rays  of  subgastral  sagittal  triradiates,  of  gastral  tri- 
radiates arranged  in  several  layers,  and  of  a  small  number  of  gastral 
quadriradiates,  the  apical  rays  of  which  project  into  the  gastral  cav- 
ity pointing  upwards.  The  basal  rays  of  gastral  tri-  and  quadri- 
radiates are  directed  towards  the  sponge  base  and  are  grouped  into 
bundles.  The  skeleton  of  .the  oscular  margin  is  a  close-meshed  retic- 
ulum formed  by  fine  longitudinally  disposed  linear  spicules  and  by 
triradiates  with  strongly  divergent  paired  rays. 

Spicules. — Subdermal  triradiates  (a)  pseudosagittal,  irregular. 
All  rays  nearly  equally  thick,  gradually  tapering  to  sharp  point, 
not  lying  in  the  same  plane.  Basal  ray  longer  than  paired  rays, 
usually  nearly  straight  except  for  a  slight  curvature  at  base,  some- 
times crooked,  140-240|x  long  and  12|jl  thick  at  base.  Paired  rays 
unequally  long  and  diflferently  shaped.  The  longer  ray  nearly  twice 
as  long  as  the  shorter,  doubly  flexed,  curving  first  backwards  and 
then  slightly  forewards,  sometimes  crooked,  100~160|&  long  and  12)& 
thick  at  base.  The  shorter  ray  not  straight,  being  distinctly  curved 
in  the  middle  parts,  60-80pL  long  and  12(jl  thick  at  base. 

Tubar  triradiates  (h)  sagittal,  more  or  less  varying  in  size  and 
shape.  Eays  nearly  equally  thick,  gradually  tapering  to  sharply 
pointed  end,  not  lying  in  the  same  plane.  Basal  ray  distinctly  or 
sometimes  only  slightly  longer  than  paired  rays,  straight,  17(V-290|ji 
long  and  12ii  thick  at  base.  Paired  rays  slightly  curved,  rather 
irregular  in  outline,  100-190|a  long  and  12|jl  thick  at  base. 
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Subgastral  triradiates  (c)  sagittal,  with  wide  oral  angle.  All 
rays  equally  thick,  lying  nearly  in  the  same  plane  and  gradually 
tapering  to  sharp  point.    Basal  ray  slightly  longer  than  paired 


FlO.     8. HBTEROPIA     MEDIOABTICULATA.      a,     SUBDBBMAL     TBIBADIATES.      h,     TUBAB     TBIBA. 

DIATB8.  O,  SUBGASTBAL  TBIBADIATB.  d,  GASTBAL  TBIBADIATB.  €,  GASTBAL  QUADBI- 
RADIATBS.  e',  APICAL  BATS  OF  GASTBAL  QUAOBIBADIATBS.  f,  DBBMAL  OXBA.  Q,  TBIBA- 
DIATES OF  OSCULAB  MABOIN.  h,  QUADBIBADIATB  OF  OSCULAB  MABOIN.  i,  OXBA  OF  OSCD 
LAB    MABGIN.      All    X 150. 

rays,  straight,  170-200[jl  long  and  10-12ii  thick  at  base.  Paired  rayji 
nearly  equal,  curving  first  backwards,  and  then  very  slightly  forwards, 
90-140[i.  long  and  10-12[i.  thick  at  base. 
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Gastral  triradiates  {d)  strongly  sagittal,  slender-rayed.  Basal 
ray  much  longer  than  paired  rays,  straight,  perceptibly  narrowed  in 
the  middle  parts,  ending  in  sharp  point,  56O-730|i.  long  and  8-12|i 
thick  at  base.  Paired  rays  equal  or  but  slightly  differentiated  in 
length,  gradually  tapering,  showing  more  or  less  distinct  double 
curvature,  180-240|ji  long  and  8-12(i  thick  at  base. 

Gastral  quadriradiates  (e)  similar  to  gastral  triradiates,  differing 
only  in  the  presence  of  apical  ray.  Apical  ray  (e^)  very  strong, 
variable  in  length,  slightly  curved  upwards,  strongly  laterally  com- 
pressed, irregular  in  outline,  narrow  at  base  and  broadening  dis- 
tally  to  terminate  with  obtuse  end,  260-470|i.  in  length,  16\k  in  breadth, 
and  up  to  25(1  in  thickness. 

Dermal  oxea  (/)  elongate  spindle-shaped,  usually  slightly  curved, 
rather  irregular  in  outline,  more  or  less  sharply  pointed  at  ends, 
470-70011.  long  and  12-16it  thick  in  the  middle. 

Linear  spicules  of  dermal  cortex  very  slender,  hair-like,  straight, 
sharply  pointed  at  both  ends,  may  measure  240|x  long  and  1^  thick. 

Triradiates  of  oscular  margin  (g)  strongly  sagittal.  All  rays 
nearly  equally  thick,  gradually  tapering.  Basal  ray  straight,  very 
finely  pointed,  150-300/*  long  and  10-12/*  thick  at  base.  Paired 
rays  strongly  diverging,  sharply  pointed,  slightly  curved  backwards 
in  basal  parts  and  either  straight  or  slightly  curved  forewards  in 
the  remaining  parts,  lOO-lSO/i  long  and  10-12/*  thick  at  base. 

Quadriradiates  of  oscular  margin  (A)  like  the  triradiates  of  oscu- 
lar margin  except  in  the  presence  of  apical  ray.  Apical  ray  much 
shorter  than  either  basal  or  paired  rays,  slightly  curved  and  very 
sharply  pointed,  directed  upwards. 

Oxea  of  oscular  margin  (t)  slender,  slightly  curved,  broadest 
nearer  one  end  than  the  other,  sharply  pointed  at  both  ends,  150- 
230/*  long  and  4/*  thick. 

Linear  spicules  of  oscular  margin  similar  to  those  of  dermal 
cortex. 

Localities. — Off  Cape  Tonin,  Saghalin  (Station  5017,  64  fathoms). 
Cat.  No.  9186,  U.S.N.M.,  type  and  paratype;  off  Cape  Patience, 
Saghalin  (Station  5024,  67  fathoms),  two  specimens,  Cat.  No.  9087, 
U.S.N.M. 

Remarks. — ^This  species  is  remarkable  for  the  presence  of  some 
intermediate  layers  of  triradiates,  indicative  of  the  articulate  tubar 
skeleton,  between  the  oentripetally  and  centrifugally  directed  ba^ 
rays  of  subdermal  and  subgastral  triradiates. 

6.  GRANTIA  NIPPONICA,  new  ipecto^ 

Plate  84,  fig.  a 

This  new  species  is  represented  in  the  collection  by  three  speci- 
mens.  The  sponge  represents  a  solitary  person  of  a  slightly  laterally 
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compressed  tubular  form,  gradually  narrowed  toward  the  base  and 
dhiowing  at  the  upper  truncate  end  an  oval  osculum  provided  with 
a  weakly  developed  collar.  The  dermal  surface  is  nearly  smooth  or 
slightly  hispid.  The  gastral  surface  is  distinctly  echinated  by  the 
projecting  apical  rays  of  gastral  quadriradiates. 

The  largest  specimen  (pi.  84,  fig.  8),  which  I  have  selected  as  the 
type  (Cat  No.  9188  U.S.N.M.),  is  52  mm.  long,  7  mm.  broad  in  the 
middle  and  4  mm.  broad  at  base.  The  sponge  wall  is  about  1  nmi. 
thick.  The  osculum  is  4  mni.  long  and  2  mm.  wide.  The  color  in 
alcohol  is  grayish  white;  tlie  texture  pretty  firm. 

Structwre. — Dermal  and  gastral  cortices  are  pretty  well  developed, 
containing  some  quantity  of  mesogloea.  The  former  is  slightly 
thicker  than  the  latter.  The  canal  system  is  of  the  syconoid  type. 
The  flagellate  chambers  are  arranged  radially  around  the  gastral 
cavity.  They  are  straight,  circular  in  cross-section,  nearly  equally 
wide  in  all  parts,  unbranched  or  very  slightly  branched,  and  open 
either  separately  or  several  together  through  an  exhalant  canal  into 
the  gastral  cavity.  Further  details  concerning  the  soft  parts  could 
not  be  ascertained  owing  to  the  bad  state  of  preservation. 

The  dermal  skeleton  is  composed  of  triradiates  which  are  either 
tangentially  or  more  or  less  confusedly  arranged  in  several  layers. 
Oxea  in  sparse  distribution  project  to  a  slight  degree  and  nearly 
vertically  from  the  dermal  surface.  The  tubar  skeleton  is  of  the 
many-jointed  articulate  type.  The  gastral  skeleton  is  made  up  of  (1) 
the  paired  rays  of  subgastral  triradiates,  (2)  gastral  triradiates 
occuring  generally  in  groups  and  with  downwardly  pointed  basal 
rays,  (3)  gastral  quadriradiates  with  their  prolonged  apical  rays 
projecting  into  the  gastral  cavity,  and  (4)  the  small  quadriradiates 
which  surround  the  exhalant  canals.  The  skeleton  of  oscular  collar 
consists  of  oxea  in  two  kinds  and  of  triradiates  and  quadriradiates, 
all  being  closely  set  together.  The  last  named  two  kinds  of  spicules 
have  basal  rays  directed  downwards. 

Spicules. — ^Dermal  triradiates  {a)  slightly  sagittal  or  subregular. 
Rays  equally  thick,  straight  and  gradually  tapering  to  sharp  point, 
not  lying  in  the  same  plane  but  directed  slightly  inwards,  80-160/* 
long  and  12-16/a  thick  at  base. 

Tubar  triradiates  (&)  sagittal.  Rays  straight,  sharply  pointed, 
nearly  equally  thick,  not  lying  all  in  one  plane.  Basal  ray  about 
one  and  half  as  long  as  paired  ray,  180-160  i&  long  and  12  (jl  thick 
at  base.  Paired  rays  nearly  equal,  70-90  |&  long  and  12  >  thick  at 
base. 

.Subgastral  triradiates  (c)  differing  from  the  tubar  triradiates 
only  in  having  more  widely  open  oral  angle.  In  a  typical  example, 
basal  ray  180  |&  long,  paired  rays  100  |&  long,  all  12  ^  thick  at  base. 
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Gastral  triradiates  (d)  sagittal,  rather  slender-rayed.  Basal  ray 
straight,  much  longer  and  slightly  thinner  than  paired  ray,  nearly 
uniformly  thick  throughout,  except  at  the  thickened  basal  parts  and 
the  tapering  and  sharply  pointed  end,  sometimes  slightly  narrowed 
in  the  middle  parts,  350-500  pi  long  and  12  i&  thick  at  base.  Paired 
rays  slightly  irregular  in  outline,  curving  first  backwards  and  then 
slightly  forewards,  about  190  i&  long  and  16  |&  thick  at  base. 


Fig.  4. — Qrantia  nipponica.    a,  dbbmal  tbibadiatbs.     b,  tubab  tbisadiatbs.    e,  sub- 

OASTRAL  TBIRADIATI.  d,  OASTRAL  TBIRADIATB.  €,  OASTRAL  QUAORIRADIATB.  0%  APICAL 
RAT  or  OASTRAL  QUADRIRAOIATB.  f,  QUADRIRADIATB8  OW  BZHALANT  CANALS.  f,  SAMB 
8BBN  FBOM  LATBRAL  8IDB.  Q,  TBIRADIATB  OF  OSCULAR  COLLAR.  h,  QUADRIRAOIATB  OV 
OSCULAR  COLLAR,  i,  OXBA  PBOJBCTING  FROM  DBRMAL  SURVACB.  j,  OXBA  OW  OSCULAB 
COLLAB.   AU  X160. 

Gastral  quadriradiates  (e)  similar  to  the  gastral  triradiates,  dif- 
fering only  in  the  presence  of  apical  ray.  Apical  ray  {$')  varying 
considerably  in  length,  slightly  curved  upwards  and  occasionally 
at  the  same  time  crooked,  nearly  uniformly  thick  in  the  greater 
part  of  its  length,  but  narrowed  in  the  basal  parts  and  at  the  pointed 
end,  330-700  ^  long  and  16  (i  thick  in  the  middle  parts. 

Quadriradiates  of  exhalant  canals  (/)  small.  Basal  ray  nearly 
straight,  gradually  tapering  to  sharp  point,  about  110 1&  long  and  10  in 
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thick  at  base.  Paired  rays  nearly  as  long  as  but  slightly  narrower 
than  basal  ray;  curved  in  accommodation  to  the  curvature  of  ex- 
halant  canal,  about  80  i&  long  and  6  \k  thick  at  base.  Apical  ray  (/') 
slender,  sharply  pomted,  angularly  curved  in  the  middle,  80  |i  long 
and  4  (jl  thick  at  base. 

Triradiates  of  oscular  collar  (g)  strongly  sagittal.  Basal  ray 
much  longer  and  thinner  than  paired  rays,  straight,  finely  pointed, 
310  i&  long  and  10  i&  thick  at  base.  Paired  rays  very  strongly  diverg- 
ing, standing  nearly  at  right  angles  to  basal  ray,  obsoletely  showing 
double  curvature,  160  \k  long  and  14  (i  thick  at  base. 

Quadriradiates  of  oscular  collar  (h)  like  the  triradiates  of  same, 
except  in  the  presence  of  apical  ray.  Apical  ray  much  shorter  than 
facial  rays,  never  attaining  so  great  a  length  as  in  gastral  quadri- 
radiates. 

Oxea  (i)  slightly  curved  or  nearly  straight,  sharply  pointed  at 
both  ends,  130-300  \k  long  and  12  \k  thick  in  the  thickest  parts. 

Oxea  of  oscular  collar  (;)  slightly  curved  and  more  or  less  irreg- 
ular in  outline,  nearly  uniformly  thick  for  the  most  part  of  their 
length  but  tapering  toward  the  pointed  ends.  Close  to  one  end, 
provided  with  a  feebly  developed  nodiform  ring.  They  are  240-550/i 
long  and  12-16/a  thick  in  the  middle. 

Linear  spicules  of  oscular  collar  slender,  hair-like,  straight,  sharply 
pointed  at  both  ends,  the  thickest  part  lying  nearer  one  end  than  the 
other,  160-280/Li  long  and  3/*  thick. 

LocaUtie8.'--K)S  Nosaki,  Notojima,  Province  Noto  on  the  western 
coast  of  Japan  (Station  4822, 130  fathoms) ;  off  Cape  RoUin,  Simu- 
shir  Island,  Kuriles  (Station  4803,  229  fathoms). 

Remarks. — ^The  specimen  from  Station  4803  (Cat.  No.  9172, 
U.S.N.M.)  measures  only  about  11  mm.  in  total  length  and  2^  mm. 
in  maximum  breadth,  the  wall  being  nearly  0.4  mm.  thick.  It  differs 
from  the  type-specimen  in  the  smaller  size  of  its  spicules,  in  the  less 
number  of  the  layers  of  tubar  triradiates,  and  in  the  presence  of 
hair-like  oxea  projecting  from  the  dermal  surface.  The  most  re- 
markable feature  of  the  present  species  consists  in  the  excessive 
prodongation  of  apical  rays  in  gastral  quadriradiates. 

€.  GRANTIA  BERINGIANA,  new  ipedet. 

Plate  85,  fig.  9. 

A  ^gle  specimen  in  the  collection  has  served  as  the  type  of  this 
new  species  (Cat.  No.  9183,  U.S.N.M.),  Sponge  (pi.  85,  fig.  9),  a  soli- 
tary individual,  cylindrical,  slightly  latellay  compressed,  broadened, 
and  somewhat  bent  in  the  basal  parts.  The  osculum  at  the  upper 
end  has  a  thin  margin.  The  dermal  surface  is  fairly  hispid,  due  to 
projecting  oxea.  The  gastral  surface  apptors  nearly  smooth  to  the 
naked  eye,  in  spite  of  numerous  fine  apical  rays  of  gastral  quadri- 
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radiates  protruding  through  it.  Total  length  of  body  28  mm.,  great- 
est breadth  about  10  mm.,  wall  about  1  mm.  thick,  osculum  about 
5  mm.  in  major  diameter.  The  color  in  alcohol  is  whitish.  The  tex- 
ture is  fairly  firm  and  elastic 

Structure. — ^The  dermal  cortex  is  fairly  thick.  It  is  about  0.4  mm. 
thick.  The  gastral  cortex  is  also  well  developed,  but  is  distinctly 
thinner  than  the  dermal,  measuring  about  0.25  mm.  in  thickness. 
The  canal  system  is  of  the  sfyconoid  type.  The  flagellate  chambers 
are  rather  short,  cylindrical,  straight,  not  unfrequently  slightly 
branched;  each  passes  at  the  apopyle  into  a  long  exhalant  canal,  a 
diaphragm  occurring  at  the  boundary.  The  dermal  skeleton  con- 
sists of  few  layers  of  triradiates,  which  are  tangentially  but  other- 
wise rather  irregularly  disposed.  Large  oxea,  grouped  into  small 
bundles  and  placed  perpendicularly  or  somewhat  obliquely  to  the 
dermal  surface,  project  far  beyond  the  surface,  their  proximal  parts 
being  deeply  imbedded  in  the  chamber  layer.  The  tubar  skeleton  is 
made  up  of  triradiates  in  two  or  three  irregular  layers,  as  well  as  of 
the  basal  rays  of  subgastral  triradiates  and  quadriradiates.  The  gas- 
tral skeleton  forms  a  thin  layer,  consisting  mainly  of  gastral  quadri- 
radiates, of  which  the  basal  ray  generally  points  toward  the  base  and 
apical  ray  projects  into  the  gastral  cavity  in  oblique  inclination  to- 
ward the  osculum.  In  addition  to  the  quadriradiates  there  occur  in 
the  layer  the  paired  rays  of  subgastral  triradiates  as  well  as  the  facial 
rays  of  subgastral  quadriradiates.  The  skeleton  of  oscular  margin 
consists  of  interlacing  oxea,  triradiates,  and  quadriradiates.  The 
oxea  are  arranged  longitudinally ;  the  basal  rays  of  tri-  and  quadri- 
radiates are  directed  regularly  downward. 

Spicules. — ^Dermal  triradiates  {a)  slightly  sagittal.  All  rays 
slightly  irregular  in  outline,  nearly  equally  thick,  lying  in  one  plane. 
Basal  rays  nearly  straight,  usually  slightly  shorter  than  paired  rays, 
90-260/A  long  and  20/a  thick  at  base.  Paired  rays  subequal,  nearly 
straight,  excepting  a  slight  curvature  near  base,  180-260fi  long  and 
20/A  thick  at  base. 

Tubar  triradiates  {h)  sagittal.  Kays  slightly  irregular  in  outline, 
lying  not  in  one  plane.  Basal  ray  much  longer  and  slightly  thicker 
than  paired  rays,  nearly  straight,  290-370ijl  long  and  24-28ijl  thick 
at  base.  Paired  rays  slightly  curved  at  base  and  nearly  straight  or 
weakly  crooked  in  the  remaining  parts,  160-220ijl  long  and  20-24(1 
thick  at  base. 

Subgastral  triradiates  {c)  strongly  sagittal.  Rays  sharply  pointed, 
nearly  equally  thick,  lying  not  in  one  plane.  Basal  ray  straight,  much 
longer  than  paired  rays,  150-240i&  long  and  12-16(&  thick  at  base. 
Paired  rays  strongly  diverging,  curved  rather  angularly  in  the 
middle  parts,  130-170f&  long  and  16-20fi  thick  at  base. 
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Subgastrial  quadriradiates  (d)  nearly  similar  to  subgastral  trira- 
diates  except  in  the  presence  of  well-developed  apical  ray.  Paired 
rays  sometimes  unequal.  Apical  ray  very  slender,  slightly  curved, 
sharply  pointed,  about  50fi  long  and  Sfi  thick  at  base. 

Oastral  quadriradiates  (e)  more  or  less  sagittal.  Bays  nearly 
equally  thick,  gradually  tapering  to  sharp  point.  Basal  ray  straight, 
longer  than  paired  rays,  150-240iu  long  and  12-16ju  thick  at  base. 
Paired  rays  usually  slightly  curved  and  irregular  in  outline,  llO-lTO/n 


u 


FlO.  6. GbANTIA  BSaiNOIANA.      a,  dermal  TBIBADIAIliS.      h,  TUBAB  TEIBADIATB8.      C,   8UB- 

OA8TBAL  TBIRAOIATB.  d,  SUBOASTBAL  QUADBIBADIATB.  €,  0 ASTRAL  ^QUADBIBADIATB. 
f,  OXBA.  g,  TBIBADIATB  OF  OSCULAR  MABOIN.  h,  QUADRIBAOIATB  OW  OSCULAB  MARGIN. 
AU    X160. 

long  and  16fi  thick  at  base.  Apical  ray  fairly  well  developed,  slightly 
curved  in  distal  parts,  100-210ijl  long  and  12-16pi  thick  at  base* 

Large  oxea  (/)  straight,  nearly  uniformly  thick  throughout  entire 
length  excepting  the  sharply  pointed  ends.  A  small  example  of  the 
spicule  measured  500/a  long  and  8ft  thick;  a  large  one  over  1/i  long  by 
12/1  thickness. 

Triradiates  of  oscular  margin  (g)  strongly  sagittal.  Basal  ray 
straight,  slightly  thinner  than  paired  rays,  finely  pointed,  120-260|i 
long  and  12-16ijl  thick  at  base.  Paired  rays  strongly  diverging, 
sharply  pointed,  180-240/*  long  and  16-20/*  thick  at  base. 
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Quadriradiates  of  oscular  margin  (A)  strongly  sagittal.  Basal  ray 
straight,  finely  pointed,  200-260]^  long  and  12/*  thick  at  base.  Paired 
rays  strongly  diverging,  distinctly  thicker  than  basal  ray,  obscurely 
showing  double  curvature,  160-200ii.  long  and  16ii  thick  at  base. 

Large  oxea  of  oscular  margin  similar  to  those  which  project  from 
the  dermal  surface. 

Locality. — Off  the-  north  point  of  Copper  Island,  Comandorski 
Islands  (Station  4788,  57  fathoms). 

Remarks. — ^This  species  resembles  Grantia  comoxenns^^  but  shows 
some  differences,  chiefly  in  the  external  form  and  in  the  spiculation. 

7.  ACHRAMORPHA  DIOMEDIAE,  new  tpedci. 
Plate  85,  fig.  10. 

The  collection  contains  a  single  specimen  of  this  new  species  (Cat. 
No.  9171,  U.S.N.M.).  The  sponge  (pi.  85,  fig.  10)  is  in  the  form  of  a 
thin-walled  and  slightly  curved  cylindrical  tube  about  8  mm.  long, 
inferiorly  narrowed  and  swollen, in  the  upper  parts,  the  swelling 
beginning  a  little  below  the  osculum.  Maximum  breadth  of  body  X\ 
mm.  The  terminal  osculum  leads  into  the  gastral  cavity  of  a  habitus 
corresponding  to  that  of  the  entire  specimen.  A  feebly  developed 
fringe  exists  around  the  osculum.  The  sponge  wall  is  less  than  \  vasn. 
thick.  The  dermal  surface  is  slightly  hispid  due  to  projecting  oxas. 
The  gastral  surface  is  also  more  or  less  rough  on  account  of  the  pro- 
jecting apical  rays  of  gastral  quadriradiates.  The  color  is  nearly 
white  in  alcohol ;  the  texture  delicate. 

Structvre. — Both  dermal  and  gastral  cortices  are  very  thin.  The 
canal  system  is  of  the  syconoid  type.  The  flagellate  chambers  are  of 
an  elongate  sac-like  shape,  circular  or  oval  in  cross-section  with  a 
diameter  of  50-150ijl.  They  extend  nearly  across  the  entire  thick- 
ness of  wall.  Internally  they  communicate  with  exhalant  canals 
which  run  through  the  gastral  cortex  before  opening  into  the  gastral 
cavity.  The  very  wide  inhalant  canals  start  from  beneath  the  dermal 
cortex  and  penetrate  deeply  into  the  interspaces  between  flagellate 
chambers. 

The  dermal  skeleton  is  made  up  of  tangential  sagittal  triradiates 
which  are  loosely  distributed  in  a  very  thin  layer  with  basal  rays 
pointed  downward.  The  larger  oxea  are  grouped  into  tufts,  with 
their  proximal  ends  deeply  stuck  in  the  chamber  layer  and  the  distal 
ends  projecting  from  the  dermal  surface.  The  tubar  skeleton  con- 
sists of  the  basal  rays  of  subgastral  triradiates  and  of  the  large  oxea 
just  mentioned.  The  gastral  skeleton  is  composed  of  loosely  arranged 
quadriradiates,  lying  parallel  to  the  gastral  surface  in  a  single  or 
two  layers;  their  basal  rays  are  directed  toward  the  sponge  base, 

1  Orantia  comorensiB  Lambo,  Sponges  from  the  Pacific  Coast  of  Canada.  Proc.  an*! 
Trans.  Roy.  Soc.  Canada,  1803,  sec.  4,  art.  3,  pp.  80,  40,  flga.  S.  Or-e. 
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while  the  apical  rays  project  into  the  gastral  cavity.  The  skeleton 
of  the  oscular  margin  is  formed  of  two  kinds  of  oxea  forming  a 
fringe  and  of  very  closely  set  triradiates  and  quadriradiates,  both  of 
which  have  very  strongly  diverging  paired  rays,  the  basal  ray  being 
directed  downward  in  a  regular  manner. 

Spicules, — Dermal  triradiates  (a)  slightly  sagittal,  slender  rayed. 
All  rays  nearly  equally  thick,  tapering  gradually  to  sharp  point. 
Basal  ray  straight,  slightly  longer  than  paired  rays,  140-240  fi  long 
and  8-10  /i  thick  at  base.  Paired  rays  nearly  equal,  straight  or  slightly 
curved  backward,  110-200  pi  long  and  8-10  \k  thick  at  base. 

Subgastral  triradiates  (b)  strongly  sagittal.  All  rays  nearly 
equally  thick,  lying  in  one  plane.    Basal  ray  straight,  tapering  to 


FlO.      6. ACHBAMORPHA     DIOMBDIAB.      a,     DBBMAL     ISIBADIATBS.      h,     SUBOASTBAL     TBIBA- 

DIATBS.  O,  OASTBAL  QUADBIBADIATBS.  d,  TBIRADIATB  OF  08CULAB  MABOIN.  6,  QUAD- 
BIBADIATB  OF  OSCULAB  MABQIN.  f,  OXEA  PBOJBCTlHQ  FBOM  DBBMAL  SURFACB.  Q,  OXEA 
OF    OSCULAB   MABQIN.      AU    X 150. 

fine  point,  200-310  /*  long  and  8-10  /*  thick  at  base.  Paired  rays 
strongly  diverging,  equal,  nearly  half  as  long  as  basal  ray,  curved 
backward  at  a  point  nearer  the  base  than  the  sharply  pointed  end, 
100-150  fi  long  and  8-10  fi  thick  at  base. 

Gastral  quadriradiates  (c)  sagittal.  Basal  ray  straight,  much 
longer  and  slightly  thicker  than  paired  rays,  200-250  /a  long  and 
10-12  fi  thick  at  base.  Paired  rays  equal,  doubly  curved,  ending  in 
sharp  point,  110-150  /*  long  and  8-10  /*  thick  at  base.  Apical  ray 
curved  forward,  tapering  from  base  to  very  sharp  point,  about  100  ft, 
long  and  8  /a  thick. 

Triradiates  of  oscular  margin  (d)  strongly  sagittal.  Basal  ray 
straight,  sharply  pointed,  slightly  longer  and  distinctly  thinner  than 
paired  rays,  about  250  fi  long  and  12  /i  thick  at  base.    Paired  rays 
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strongly  diverging,  slightly  curved  backward,  somewhat  bluntly 
pointed,  about  200  /i  long  and  16  fA  thick  at  base. 

Quadradiates  of  oscular  margin  (e)  nearly  similar  to  the  triradiatea 
of  oscular  margin,  except  in  the  presence  of  short  apical  ray,  whidi 
is  slightly  curved  upward  and  tapering  from  base  to  sharply  pointed 
end.  In  a  large  example  of  the  spicule  the  basal  ray  measured  26  yi 
long  by  8  i&  thick  at  base,  and  the  paired  rays  16  i&  long  by  12  (jl  thick 
at  base. 

Oxea  projecting  from  dermal  surface  (/)  not  very  stout,  rather 
slender,  straight  or  slightly  curved,  and  nearly  imif ormly  thick  in 
the  greater  part  of  their  length,  though  tapering  at  ends,  which  are 
finely  pointed.  The  majority  of  these  spicules  are  found  broken.  A 
large  fragment  measured  about  600  (i  in  length  and  8  (jl  in  thickness. 
The  same  spicules  occur  also  in  the  oscular  margin. 

Oxea  proper  to  oscular  margin  {g)  very  slender,  hair-like,  nearly 
straight  or  slightly  curved,  thickest  nearer  inner  than  outer  end; 
both  ends  finely  pointed ;  280-600  /a  long  and  2-4  /a  thick. 

Locality. — OS  Cape  Eollin,  Simushir  Island,  Kuriles  (Station 
4803,229  fathoms). 

Bemarks. — ^This  new  species  may  easily  be  distinguished  from 
Jenkin's  species  Achramorpha  glaciatia^^  A.  nivalis  *  and  A.  grandi- 
nisy^  by  the  presence  of  the  gastral  skeleton  containing  tangential 
quadriradiates  as  well  as  by  the  absence  of  microxea.  The  species 
differs  from  Topsent's  Ackramorpha  truncata^  by  the  presence  of 
tangential  quadriradiates  in  the  gastral  skeleton  and  by  the  differ- 
ent share  and  size  of  the  oxea  which  project  from  the  dermal  surface; 
and  finally  from  Breitfuss's  Achramorpha  schulzei^  by  the  absence 
of  microxea  and  by  the  different  shape  of  subgastral  triradiates  and 
of  gastral  quadriradiates. 

8.  LEUCANDRA  TUBA,  new  ipectos. 
Plate  84,  fig.  8. 

This  species  is  based  on  a  single  specimen  found  in  the  collection. 
(Cat.  No.  9184,  U.S.N.M.)  It  consists  of  a  mass  of  complexly  anasto- 
mosing tubes  (pi.  84,  fig.  8),  partly  blind  and  partly  provided  with 
an  osculum  at  the  free  end.  The  tubes  are  cylindrical  or  more  or  less 
laterally  compressed,  and  may  be  5-10  mm.  wide  at  their  base,  where 
the  wall  is  about  2  mm.  thick.  The  osculum  is  naked  and  circular 
in  outline  with  a  diameter  of  li-2J  mm.    Both  dermal  and  gastral 

^Jenkins,  The  Calcarea  of  the  National  Antarctic  Expedition.  Natural  History  Re- 
ports, vol.  4,  1008,  pp.  81,  32,  pi.  34,  figs.  98-102. 

>  Idem,  pp.  8a-36,  pi.  27,  figs.  7,  8 ;  pis,  35,  86,  figs.  106-112. 

>  Idem,  pp.  82,  38,  pi.  27,  fig.  4 ;  pis.  34,  35.  figs.  103,  104. 

*  Orantia  trunoatu  Topsent,  Sponges  calcaires  recueillls  par  le  Francals  dans  TAntare* 
tiqne.    BnU.  Mus.  His.  Nat.,  Paris,  1907,  pp.  640,  ff41. 

^Blmerella  BChulzei  Breitfuss,  Kalkschwftmme  der  Bremer  Bzpedition  nach  Ost-Spiti- 
bergen  im  Jahre  1889,  Zool.  Anzeiger,  1896,  vol.  19,  pp.  492,  480;  Zool.  Jahrb.  Syst 
▲bt,  1898,  Tol.  11,  pp.  118-115,  pi.  18,  figs.  8fr^2. 
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surfaces  are  smooth.  The  color  in  alcohol  is  white  with  a  somewhat 
grayish  tint.  The  texture  is  very  compact  and  rather  hard, 
lation  of  small  tangential  triradiates,  to  which  there  may  be  added 
a  small  number  of  specially  large  tangential  triradiates  and  some 
microxea  in  scattered  distribution.  The  skeleton  of  oscular  margin 
is  a  close  interlacement  of  small  triradiates  and  quadriradiates,  both 
which  have  strongly  divergent  paired  rays  and  downwardly  directed 
basal  ray.  There  may  be  found  in  addition  some  triradiates  of  an 
unusually  large  size. 

Structure. — ^The  canal  system  is  leuconoid.  The  wide  inhalant 
canals,  starting  from  beneath  the  dermal  surface,  run  centripetally 
into  the  chamber  layer,  becoming  narrower  as  they  divide  into 
branches.  The  exhalant  canals  are  also  wide  and  branching.  The 
gastral  apertures,  by  which  the  exhalant  canals  open  into  the  gastral 
cavity,  are  circular  or  oval  measuring  up  to  -J  mm.  across.  The 
flagellate  chambers,  closely  packed  in  the  chamber  layer,  are  oval  or 
nearly  spherical  with  diameter  of  30-60  |&. 

The  dermal  skeleton  is  made  up  of  large  and  small  triradiates 
placed  tangentially  in  several  confused  layers.  On  the  dermal  sur- 
face are  found  microxea  in  thinly  scattered  distribution.  The  skele- 
ton of  the  chamber  layer  likewise  consists  of  large  and  small  trira- 
diates in  dense  and  irregular  disposition.  Along  the  larger  exhalant 
canals  there  occur  a  different  sort  of  triradiates  in  addition  to  some 
quadriradiates  with  apical  rays  projecting  into  the  canal.  The  gas- 
tral skeleton  is  fairly  well  developed;  it  is  composed  of  a  dense  reticu- 

Spicules. — ^The  larger  dermal  triradiates  (a)  regular  or  subregular. 
Bays  nearly  straight,  gradually  tapering  toward  the  pointed  end, 
very  variable  in  dimensions,  200-800/jl  long  and  20-90iu  thick  at  base. 
The  smaller  dermal  triradiates  (b)  slightly  sagital;  the  rays  nearly 
uniformly  thick,  not  Ijdng  all  in  one  plane.  Basal  ray  slightly  longer 
than  paired  rays,  straight,  usually  200-300ft  long  and  l&-28fi  thick 
at  base.    Paired  rays  slightly  curved,  150-270iu  long. 

Triradiates  of  chamber  layer  (c)  regular,  very  variable  in  size. 
Rays  straight,  350-800iu  long  and  40-90iu  thick  at  base. 

Quadriradiates  of  the  larger  exhalant  canals  (d)  have  gradually 
tapering  and  sharply  pointed  rays  of  nearly  equal  thickness,  the 
facial  rays  not  lying  in  one  plane.  Basal  ray  straight,  about  200ft 
long  and  16i&  thick  at  base.  Paired  rays  more  or  less  curved  around 
the  exhalant  canals,  about  200ft,  long  and  IGfi  thick  at  base.  Apical 
ray  much  shorter  and  thinner  than  facial  rays,  slightly  curved  and 
very  finely  pointed,  about  50/i  long  and  8fi  thick  at  base. 

Triradiates  of  the  larger  exhalant  canals  (e)  nearly  similar  to  the 
above  quadriradiates,  only  differing  in  the  absence  of  apical  ray. 

Gastral  triradiates  (/)  strongly  sagittal.  Basal  ray  straight, 
sharply  pointed,  thinner  and  shorter  than  paired  rays,  80-150/* 


Digitized  by 


Google 


544 


PROCEEDINGS  OP  THE  NATIONAL  MUSEUM. 


▼OLt.54. 


long  and  1G/a  thick  at  base.  Paired  rays  slightly  curved  and 
strongly  divergent,  often  unequal  in  length  and  obtuse  at  end, 
20(>-400iu  long  and  20-24/*  thick. 

Regular  gastral  triradiates  large.  Similar  to  large  dermal  tri- 
radiates. 

Triradiates  of  oscular  margin  {g)  strongly  sagittal.  Basal  ray 
straight,  nearly  uniformly  thick  for  the  greater  part  of  its  length, 
sharply  pointed,  about  300iu  long  and  16/*  thick  at  base.    Paired  rays 


Fig.  7. — Lbucandka  tuba,    a,  bioclab  debmal  tbibadiatbs.    h,  sagittal  dbsual  tbi- 

BADIATB.  C,  TRIBADIATI  OF  CHAMBEB  LATEB.  d,  QUADBIRADIATES  OP  THE  LABOEB  EX- 
HALANT  CANAL.  C,  TBIBADIATB  OP  THE  LABOEB  BXHALAMT  CANAL.  f,  OASTBAL  TBIBA- 
DIATBS. 0,  TBIBADIATK  OF  OSCULAB  MABGIN.  h,  QUADBIBADUTB  OP  OSCULAB  UABGIN. 
i,   OASTBAL    MICBOZEA.      O-h,    X 100 ;   i,    X400. 

much  shorter  and  thicker  than  basal  ray;  slightly  curved,  very 
strongly  diverging,  about  160/*  long  and  20/*  thick  at  base. 

Quadriradiates  of  oscular  margin  (A)  strongly  sagittal,  exactly 
similar  to  triradiates  of  oscular  margin  except  in  having  slender 
apical  ray. 

Microxea  (i)  nearly  straight,  forming  lance-head  at  one  end,  40-56{& 
long  and  2-4/*  thick  at  head. 

Locality. — Near  Okinoshima,  Prov.  Chikuzen  in  Kiushu  (Station 
4877,  59  fathoms). 
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9.  LEUCANDBA  POCUUFORMI8,  new  ipMleik^ 

Plate  84,  fig.  4. 

Only  a  single  specimen  of  this  new  species  is  represented  in  the 
collection  (Cat  No.  9189,  U.S.N.M.).  It  has  the  form  of  a  thick- 
walled  cup  with  a  very  irregular-shaped  laterally  compressed  oscu- 
lum  at  the  upper  end.  The  sponge  was  probably  attached  by  the 
inferior,  somewhat  narrowed,  and  broken-oflP  end.  It  is  nearly  38 
mm.  high  and  28  mm.  broad  in  the  broadest  part.  The  gastral 
cavity  is  about  25  mm.  deep  The  sponge  wall  is  thickest  in  the 
lower  parts,  where  it  measures  13  mm.  in  thickness.  This  dimin- 
ishes gradually  toward  the  sharp-edged  oscular  margin.  To  the 
naked  eye  the  outer  surface  appears  nearly  smooth.  The  gastral 
surface  is  perforated  by  numerous  small  exhalant  apertures  of  2  mm. 
and  under  in  diameter.  The  color  in  alcohol  is  in  part  whitish  and 
in  part  more  or  less  brownish.  The  texture  is  not  very  compact,  but 
rather  soft  and  brittle. 

Structwre. — ^The  canal  system  is  leuconoid.  The  flagellate  cham- 
bers are  ovoid  or  nearly  spherical,  measuring  about  TO-ISO^l  in  their 
longest  diameter.  They  are  thickly  and  irregularly  set  between  the 
branches  of  inhalant  and  exhalant  canals,  which  are  surrounded  by 
a  fairly  thick  layer  of  mesogloea. 

The  dermal  skeleton  is  composed  of  several  layers  of  variously 
sized  tangential  triradiates.  Microxea  cover  the  external  surface  all 
over,  disposed  at  varying  angles  to  it.  The  skeleton  of  the  chamber 
layer  consists  in  the  main  of  triradiates,  which  are  of  very  variable 
sizes  and  are  thickly  set  together  without  any  definite  order.  The 
wall  of  the  larger  exhalant  canals  is  provided  with  a  different  sort 
of  triradiates  besides  having  quadriradiates  with  apical  ray  project- 
ing into  the  lumen.  There  exists  a  gastral  skeleton  which  is  fairly  well 
demarked  from  the  chamber  layer.  It  is  composed  of  a  thin  layer 
of  tangential  triradiates  and  of  microxea,  which  occur  moderately 
densely  together  all  over  the  gastral  surface.  The  same  kinds  of 
spicules  as  those  of  the  larger  exhalant  canals  are  also  found  in  the 
gastral  skeleton.  Further,  there  occur  in  it  some  small  and  strongly 
sagittal  tri-  as  well  as  quadriradiated,  both  of  which  are,  however, 
not  numerous.    The  oscular  margin  shows  no  special  spicules. 

Spicules. — ^Dermal  triradiates  {a)  regular  or  subregular.  Bays 
nearly  equally  thick,  gradually  tapering  from  base  to  sharp  point, 
very  variable  in  sis^e,  130-680pL  long  and  20-60(1  thick  at  base. 

Triradiates  of  chamber  layer  (h)  regular  or  subregular,  similar 
to  those  of  dermal  skeleton,  280-640/a  long  and  40-60fi  thick  at  base.  ^ 
Much  smaller  triradiates  occur  in  a  small  number. 

Triradiates  of  the  larger  exhalant  canals  {c)  are  sagittaL    Bays 
nearly  equally  thick,  now  lying  all  in  one  plane.    Basal  ray  nearly 
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straight,  gradually  tapering,  sharply  pointed,  13O-260(fc  long  and 
12-S2/1  thick  at  base.  Paired  rays  longer  than  basal  ray,  gently 
curbed  forwards  and  gradually  tapering  to  sharp  point,  170-370fi 
long  and  l&-32fi  thick  at  base. 

Quadriradiates  of  the  larger  exhalant  canals  (d)  similar  to  the 
above  triradiates,  except  in  the  presence  of  short  and  slightly  curved 
apical  ray.  Basal  ray  140-270/a  long  and  20-30fi  thick  at  base. 
Paired  rays  23a-330fft  long  and  20-S2/A  thick.  Apical  ray  about  60^ 
long  and  l&-20fi  thick  at  base. 


Fio.  8. — ^Lbucakdra  poculifobmis.    a,  dbrmal  trikadiatbs.    b,  tbibadiatss  of  cham- 

BBB  LATER.  0,  TBIBADIATIS  OF  THl  LABGKB  EXHALANT  CANAL.  d,  QUAOBIBADIATES  OF 
THE  LAB6BB  EXHALANT  CANAL.  «,  0A8TBAL  TBIBADIATE8.  f,  0A8TBAL  QUADBIBAOIATI. 
ff,  DBBMAL  MICBOXBA.      O-f^    XlOO;  ff,    X400. 

The  larger  gastral  triradiates  regular  or  subregular,  nearly  similar 
to  those  of  dermal  skeleton  and  of  chamber  layer. 

The  smaller  gastral  triradiates  (e)  strongly  sagittal.  All  rays 
equally  thick,  sharply  pointed.  Basal  ray  nearly  straight,  distinctly 
shorter  than  paired  rays,  80-120f»  long  and  16-20/*  thick  at  base, 
lying  slightly  out  of  the  plane  of  paired  rays.  These  are  nearly 
straight  or  slightly  curved,  very  strongly  divergent,  120-200/*  long 
and  16-20/*  thick  at  base. 

Gastral  quadriradiates  (/)  exactly  similar  to  gastral  triradiates, 
but  with  a  short  apical  ray.    Basal  ray  90-110/*  long  and  about  20|i 
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thick  at  base.  Paired  rays,  180-180fi  long  and  about  20fi  thick 
at  base. 

Microxea  of.  dermal  skeleton  (g)  slightly  curved,  gproximally 
tapering  to  sharp  point,  distally  terminating  with  a  lance-head  which 
is  slightly  bent  and  provided  with  sharp  or  obtuse  apex,  6O-90fi  long 
and  4r-6fA  thick  at  head. 

Microxea  of  gastral  skeleton  exactly  similar  to  those  of  dermal 
skeleton. 

Locality. — Off  Semisopochnoi  Island,  Aleutian  Islands  (Station 
4777,  52  fathoms). 

Remarks. — ^This  species  differs  from  Leucamdra  tuba^  new  species, 
chiefly  in  the  peculiar  external  form,  in  spiculation  and  in  the  absence 
of  a  skeleton  proper  to  oscular  margin.  In  external  form  it  closely 
resembles  the  members  of  the  genus  Pericharax  Pol^jaeff. 

!•.  LEUCANMtA  FOUATA.  mmw  ipmIm. 
Plate  84,  fig.  5. 

This  new  species  is  founded  on  the  strength  of  a  single  specimen 
in  the  collection  (Cat.  No.  9185,  U.S.N.M.).  The  sponge  (pi.  84, 
fig.  5)  is  foliate,  consisting  of  a  single  continuous  lamella,  which  is 
irregularly  folded  or  convoluted.  It  is  attached  in  the  middle  of  its 
lower  surface  by  means  of  several  nipple-shaped  basal  processes. 
The  lamella  is  about  55  nun.  broad  and  about  4  mm.  thick  in  the 
middle  parts  where  it  is  thickest.  The  thickness  decreases  peripher- 
ally toward  the  very  thin  oscular  margin.  The  inner  surface  of  the 
lamella  appears  smooth  to  the  naked  eye;  it  is  minutely  punctuate, 
due  to  -the  apertures  of  exhalant  canals,  which  are  more  distinct  in 
the  middle  parts  than  in  the  periphery.  The  outer  surface  is  like- 
wise smooth,  but  without  the  punctate  appearance  of  the  inner  sur- 
face. The  color  in  alcohol  is  greyish  white.  The  texture  is  fairly 
compact,  rigid  and  brittle. 

Structure. — ^Very  wide  inhalant  canals  arise  just  beneath  the  der- 
mal surface  and  penetrate  deep  into  the  chamber  layer,  giving  off 
numerous  branches  on  the  way.  Small  exhalant  canals  combine  into 
a  number  of  larger  ones  which  open  on  the  gastral  surface  by  the 
apertures  above  alluded  to.  Between  the  inhalant  and  exhalant 
canal  systems  the  flagellate  chambers  are  quite  irregularly  scattered. 
They  are  oviid  or  spherical,  with  a  diameter  of  50-lOOpL. 

The  dermal  skeleton  is  very  thin  and  is  composed  of  chiefly  small 
and  occasionally  very  large  tangential  triradiates,  with  basal  ray 
pointing  away  from  oscular  margin.  The  skeleton  of  the  chamber 
layer  consists  of  large  triradiates  of  a  slightly  variable  size,  which 
are  densely  set  together  without  definite  order.  The  larger  exhalant 
canals  are  lined  with  quadriradiates,  the  apical  ray  of  which  projects 
into  the  canalar  lumen.    There  exists  a  gastral  skeleton  made  up  of 
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triradiates  in  two  sorts  and  of  quadriradiates,  all  which  spicules 
are  disposed  parallel  to  the  gastral  surface.  The  gastral  surface  is 
covered  with  microxea  occurring  irregularly,  but  moderately  densely 
together. 

Hjncules. — ^Dermal  triradiates  in  part  (a)  regular  or  subregular, 
very  large  though  variable  in  size;  rays  nearly  straight,  tapering 
from  base  to  sharp  point,  190-900/a  long  and  28-100/a  thick  at  base. 
Other  dermal  triradiates  (&)  sagittal,  slender;  rays  nearly  equally 
thick,  not  lying  in  one  plane.  Basal  ray  straight,  usually  slightly 
longer  than  paired  rays,  110-250ii  long  and  8-20ijl  thick  at  base. 
Paired  rays  gently  curved  forewards,  8O-210ii  long  and  8-20ii  thick 
at  base. 

Triradiates  of  chamber  layer  regular  or  subregular,  variable  in 


size:  similar  to  those  of  dermal  skeleton. 


Fig.   9. — Lbucandua  foliata.    a,  uqulab   dbbmaii   t&ibadiatb.    Jt,   baoittal   dbrmal 

TRIBADIATBS.      0,    QUADBIBADIATBS    OF    THB    LABGBB    BXHALANT    CANAL.      d,    GASTRAL    TBX- 
BADIATB.      e,  OASTBAL  QUADBIBADIATBS.      f,  MICBOXBA.      O-^,    X 100 ;   f,    X400. 

Quadriradiates  of  the  larger  exhalant  canals  {c)  sagittal,  slender. 
Basal  ray  straight,  usually  longer,  but  sometimes  shorter  than  paired 
rays,  not  lying  in  the  plane  of  paired  rays.  Paired  rays  curved, 
sometimes  more  or  less  crooked,  usually  slightly  broader  than  basal 
ray,  150-200/4  long  and  12-16|i  thick  at  base.  Apical  ray  very  slender, 
more  or  less  curved,  finely  pointed,  measuring  up  to  100ft  long  and 
12/A  thick  at  base. 

Gastral  triradiates  regular  or  subregular,  large;  similar  to  those 
of  dermal  skeleton  and  of  chamber  layer. 

The  smaller  gastral  tiradiates  {d)  strongly  sagittal,  exactly  like 
gastral  quadriradiates  except  in  the  absence  of  apical  ray. 

Gastral  quadriradiates  {e)  strongly  sagittal,  with  basal  ray 
straight,  much  shorter  and  slightly  thinner  than  paired  rays,  80-210;* 
long  and  12-16/1  thick  at  base.    Paired  rays  doubly  slightly  curved, 
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first  backwards  and  then  forwards;  irregular  in  outline,  170-330fi 
long  and  20ft  thick  at  base.  Apical  ray  very  short,  tapering  to  sharp 
point,  up  to  70/A  long. 

Microxea  (/)  obtusely  or  sharply  pointed  at  the  inner  end,  more 
or  less  hastate  and  sharply  pointed  at  the  outer  end.  They  are  of 
r.  more  or  less  irregular  outline,  being  usually  thickest  nearest  the 
inner  end  than  the  outer. 

Locality. — Off  Osesaki,  Province  Hizen  in  Kiushu  (Station  4894, 
95  fathoms). 

Remarks. — ^This  species  is  distinguished  from  Leucandra  txiba^  new 
species,  by  its  remarkable  external  form,  by  having  no  proper  oscular 
skeleton,  by  the  presence  of  gastral  quadriradiates,  and  by  some 
other  points  of  detail  in  the  spiculation.  It  differs  from  Leucandra 
pocuUformiSj  new  species,  by  its  external  form,  by  the  dimensions 
and  characters  of  spiculation,  etc. 


:  11.  LBUCANDRA  KURILENSIS,  new 

Plate  85,  fig.  11. 

This  species  is  represented  by  a  single  specimen  in  the  collection 
(Cat.  No.  9178,  U.S.N.M.).  The  sponge  (pi.  85,  fig.  11)  represents  a 
solitary  individual  of  a  strongly  laterally  compressed  oval  shape 
attached  by  its  one  side  to  a  foreign  body.  A  circular  osculum  of 
about  li  mm.  and  surrounded  by  a  fringe  of  oxea  opens  near  one 
end  of  the  body.  Total  length,  including  the  oscular  fringe,  about 
12  mm.;  greatest  breadth,  about  8mm.;  thickness  of  wall,  about  1 
mm.  The  dermal  surface  is  slightly  rough  from  the  projecting  ends 
of  oxea ;  the  gastral  surface  is  smooth,  but  is  perforated  by  imif ormly 
distributed  circular  exhalant  apertures  0.4r-0.5  mm.  wide.  The  color 
in  alcohol  is  grayish  white.    The  texture  is  fairly  firm. 

Structure. — ^Unf ortimately  it  is  difficult  to  exactly  determine  the 
state  of  the  canal  system,  owing  to  the  bad  state  of  preservation,  but 
it  seems  to  be  of  the  sylleibid  type,  intermediate  between  the  syconoid 
and  the  leuconoid.  The  flagellate  chambers  are  more  or  less  elongate 
and  are  arranged  radially  around  the  wide  exhalant  canals. 

The  dermal  skeleton  is  well  developed,  attaining  a  thickness  of 
about  one-third  that  of  the  sponge  wall  or  even  somewhat  thicker. 
It  is  made  up  of  tangential  triradiates  in  many  confused  layers. 
Large  oxea  and  finer  linear  spicules  project  from  the  dermal  sur- 
face, their  proximal  parts  being  imbedded  in  the  chamber  layer.  The 
tubar  skeleton  consists  in  the  main  of  irregularly  distributed  tri- 
radiates, but  shows  an  indication  of  the  articulate  character  in  the 
presence  of  subgastral  sagittal  triradiates  in  a  small  number.  The 
gastral  skeleton  is  thin,  consisting  of  triradiates  closely  set  and  dis- 
posed parallel  to  the  gastral  surface  in  several  layers.  The  oscular 
margin  contains  large  oxea  and  finer  linear  spicules  which  form  a 
dense  fpinge,  as  well  as  regularly  and  closely  set  triradiates^rwhicluTp 
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have  basal  ray  directed  downward  and  paired  rays  standing  out 
nearly  at  right  angles  from  it 

Spicuies.—Bermdil  triradiates  (a)  sagittal.   All  rays  nearly  equally 
thick,  slightly  irregular  in  outline.    Basal  ray  straight,  generally 


FlO.  10. — LBUCANDRA  KURILBNBI8.  a,  DBEMAL  TBIBADIATBS.  h,  TUBAB  TBIKADIAnS. 
O,  0A8TBAL  TBIRADIATBS.  d,  OZBA.  6,  TBIBADIATB8  OF  OSCULAB  MABOIN.  f,  LINBAB 
BPICULBS  OF  OSCULAB  MABOIN.      AU    XlGO. 

shorter  than  paired  rays,  12O-170/*  long  and  20/*  thick  at  base. 
Paired  rays  usually  equal,  widely  diverging,  nearly  straight  or 
slightly  curved  backwards,  190-290/i  long  and  20/*  thick  at  base. 
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Tubar  triradiates  (&)  sagittal.  Bays  equally  thick,  moderately 
variable  in  size  and  shape.  Basal  ray  nearly  straight,  tapering  to 
sharp  point.  Paired  rays  nearly  equal,  simply  slightly  curved  for- 
ward or  doubly  curved,  first  forward  and  then  backward,  ending 
in  sharp  point.  Those  tubar  triradiates  which  lie  directly  beneath 
the  gastral  cortex  have  more  widely  diverging  paired  rays  than  the 
others.  Basal  ray  270-520fi  and  paired  rays  17(>-230f&  long;  both 
20-24/4  thick  at  base. 

Gastral  triradiates  {c)  sagittal,  with  slender  rays  lying  all  in  the 
sajne  plane.  Basal  ray  longer  than  paired  rays,  straight,  240-400f& 
long  and  20fi  thick  at  base.-  Paired  rays  sharply  pointed,  showing 
more  or  less  distinct  double  curvature,  being  curved  forward  at 
basal  parts  and  backward  in  the  remaining  parts,  190-300fi  long  and 
20fi  thick  at  base. 

Triradiates  of  oscular  margin  (a)  strongly  sagittal.  Basal  ray 
usually  much  longer  and  thinner  than  paired  rays,  straight,  sharply 
pointed  at  end,  180-570/a  long  and  12/a  thick  at  base.  Paired  rays 
equal,  more  or  less  sharply  pointed,  very  strongly  diverging,  stand- 
ing out  almost  at  right  angles  from  basal  ray,  110-220fi  long  tod 
16/ft  thick  at  base. 

Large  oxea  of  body  surface  and  oscular  margin  {d)  straight  or 
slightly  curved,  sharply  pointed  at  both  ends,  attaining  a  length 
of  over  1  mm.  and  a  thickness  of  20-40^1  in  the  middle. 

Linear  spicules  very  slender,  straight,  sharply  pointed  at  both 
ends.  Those  of  general  body  surface  STOfi  to  1  mm.  long  and  5-lOfi 
thick;  same  of  oscular  margin  (/)  1.4  mm.  or  more  long  and  4-20fi 
thick. 

Locality. — Off  Cape  Bollin,  Simushir  Island,  Euriles  (Station 
4803,  229  fathoms). 

Remarks. — This  species  seems  to  be  nearly  related  to  both  Leu^ 
caafidra  anguinea  (Ridley^)  and  L.  pulvinar  (Haeckel*),  but  is 
readily  distinguished  from  either  by  its  external  form  and  by  the 
dimensions  and  other  details  of  most  of  the  spicules. 

13.  LEUCANDRA  SPLENBBNS,  ii«w  spmIm. 

Plate  85,  figs.  12-14. 

Three  specimens  of  this  new  species  exist  in  the  collection.  One 
of  them  (pi.  85,  fig.  12),  which  came  from  Station  4790,  was  selected 
as  the  type  of  the  species  (Cat  No.  9178,  U.S.N.M.).  It  is  of  an 
ovoid  shape,  measuring  22  mm.  in  length  and  11  mm.  in  greatest 
breadth.  The  outer  surface  is  strongly  hispid,  owing  to  the  presence 
of  large  oxea  projecting  from  it.  The  osculum  at  the  upper  end  is 
circular,  provided  with  a  well  developed  fringe  of  about  ^  mm. 

^LewowrtiB  angt^lnea  Bidle7t  Spongida.  Reports  on  the  Zoological  Collectloiu  made  in 
tbe  Indo-Paciflc  Ocean  durlnsr  the  Voyage  of  H.  M.  8.  Alert,  1881-1882,  pp.  629,  630, 
pL.  68,  flg.  L ;  pi.  64,  figs,  d,  d*. 

*  LwearUt  pluvkutr  Haeckel,  EalkBchwamme,  1872,  pp.  162-166,  pL  29. 
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height ;  it  leads  into  a  wide  gastral  cavity.  The  sponge  wall  is  about 
9.  mm.  thick  in  the  middle  parts  of  the  body.  The  color  in  alcohol 
is  grayish- white  and  the  texture  moderately  firm. 

Strvx}ture. — The  canal  system  is  of  the  leuconoid  type.  The  dermal 
pores,  thickly  distributed  all  over  the  surface,  lead  into  narrow  canals 
which  soon  join  together  to  form  very  wide  inhalent  canals  rim- 
ning  deep  into  the  wall.  The  exhalant  canals  are  also  very  wide  and 
originate  from  deep  parts  of  the  wall.  The  apertures  by  which  they 
open  into  the  gastral  cavity  measure  up  to  2  mm.  across.  The  flagel- 
late chambers  are  densely  and  irregularly  arranged  between  inhalant 
and  exhalant  canals.  They  are  more  or  less  spherical,  measuring 
100-150fi  in  diameter. 

The  skeleton  of  the  dermal  cortex  is  composed  of  tangential  tri- 
i*adiates  arranged  in  a  few  layers.  Their  basal  ray  is  in  most  cases 
pointed  toward  the  sponge  base.  The  large  oxea  which  occur 
rhickly  in  vertical  disposition  in  the  sponge  wall  project  out  on  the 
dermal  surface.  Microxea  are  found  in  two  kinds  on  the  dermal 
surface;  the  smaller  kind  is  thinly  scattered  all  over  the  surface  in 
tangential  disposition,  while  the  larger  kind  is  grouped  into  small 
tufts  which  project  externally  in  association  with  large  oxea.  The 
skeleton  of  the  chamber  layer  consists  of  quadriradiates  of  various 
sizes.  Though  seemingly  irregularly  scattered,  the  majority  of 
them  have  basal  rays  directed  centrifugally,  thus  presenting  a  trace 
of  the  articulate  character.  The  gastral  skeleton  is  very  thin,  being 
made  up  of  quadriradiates,  the  apical  ray  of  which  projects  into  ex- 
halant canals  or  into  the  gastral  cavity.  The  skeleton  of  the  oscular 
margin  is  composed  of  large  oxea,  microxea,  triradiates  and  quad- 
riradiates. The  large  oxea  are  longitudinally  placed,  paralled  with 
the  basal  rays  of  tri-  and  quadriradiates.  The  microxea  are  thinly 
scattered  on  the  outer  surface.  The  tri-  and  quadriradiates  have 
very  strongly  divergent  paired  rays  which  stand  nearly  at  right 
angles  to  the  basal  ray. 

Spicules. — ^Dermal  triradiates  (a)  slightly  sagittal,  with  rays 
sharply  pointed  and  lying  in  the  same  plane.  Basal  ray  nearly 
straight,  usually  slightly  shorter  and  broader  than  paired  rays, 
250-400ft  long  and  20-24/i  thick  at  base.  Paired  rays  equal  or  slightly 
differentiated  in  length,  slightly  curved  forewards  at  base  and 
nearly  straight  or  slightly  curved  in  the  remaining  parts,  270-440/4 
long  and  16-20/a  thick  at  base. 

Quadriradiates  of  chamber  layer  (&)  slightly  sagittal.  All  rays 
nearly  equally  thick  and  sharply  pointed.  Basal  ray  straight^ 
300-450/4  long  and  32/i  thick  at  base.  Paired  rays  slightly  curved 
forewards  at  base  and  nearly  straight  or  slightly  curved  backwards 
in  the  remaining  parts,  more  or  less  irregular  in  outline,  300-450/a 
long  and  32/*  thick  at  base.  Apical  ray  much  shorter  than  facial 
rays,  slightly  curved.  ^  t 
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Gastral  quadriradiates  (c*)  slightly  sagittal,  with  slender,  straight,, 
and  sharply  pointed  rays.  Basal  ray  slightly  shorter  but  not  thinner 
than  paired  rays,  170-330/i  long  and  24r-28fi  thick  at  base.  Paired 
rays  widely  divergent,  210-440fi  long  and  20-24fi  thick  at  base.  Apical 
ray  thinner  and  shorter  than  facial  rays,  150-170fi  long  and  16/i  thick 
at  base. 

Triradiates  of  oscular  margin  (d)  very  strongly  sagittal.  Bay& 
nearly  equally  thick.    Basal  ray  longer  than  paired  rays,  SSO-SOOf* 


FlO.     11. LBUCANDBA    SPLBNDBNS.      a,   DBBMAL    TRIRADIATB.      It,   QUADRIBADIATB    OF    CHAM- 

BBB  LATBB.      O,  GASTRAL  QUADRIBADIATB.      d,  TRIRADIATB  OF  OSCULAR  MARGIN.      f,  LARGER 
MICROXBA.      g,  SMALLBB   ICICROXBA.      AU    XlOO. 

long  and  20-24/a  thick  at  base.  Paired  rays  strongly  diverging, 
slightly  curved  backwards  or  nearly  straight,  270-400/i  long. 

Quadriradiates  of  oscular  margin  (e)  very  strongly  sagittal, 
slender-rayed.  Basal  ray  straight,  sharply  pointed,  190-570/i  long 
and  16-24/A  thick  at  base.  Paired  rays  nearly  as  thick  as  basal  ray 
but  slightly  shorter,  slightly  curved,  strongly  diverging,  160-400/t 
long  and  12-16/a  thick  at  base.  Apical  ray  very  short,  slightly  curved, 
and  finely  pointed. 

Large  oxea  of  body  surface  slender,  nearly  straight,  nearly  uni- 
formly thick  in  the  middle  greater  parts  and  sharply  pointed  at  both 
ends,  up  to  8  mm.  or  more  long  and  20-40/*  thick  in  the  middle. 
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The  larger  microxea  (/)  slender,  more  or  less  angularly  curved, 
sharply  pointed  at  proximal  end,  and  provided  with  lanoe-head  at 
distal  end,  180-400/a  long  and  6-8/4  thick  in  the  middle. 

The  smaller  microxea  {g)  very  short,  straight,  or  sli^tly  curved, 
provided  with  lance-head,  60-80ft  long  and  6-8a»  thick  in  the  middle. 

Locality. — Off  Cape  Monati,  Bering  Island,  Ciomandorski  Islands 
(Station  4790,  64  fathoms;  Station  4792,  72  fathoms). 

RcTnarks. — ^The  other  two  specimens  (Cat.  Nos.  9176  and  9177, 
U.S.N.M.)  on  hand  are  much  larger  than  the  type-specimen.  One 
of  them  (pi.  85,  fig.  13)  is  of  an  elongate  ovoid  shape,  measuring 
about  60  mm.  in  length  and  35  mm.  in  greatest  breadth.  The  oscu- 
Imn  is  irregularly  circular,  with  a  diameter  of  about  8  mm.  The 
dermal  surface  is  uneven  and  moreover  strongly  hispid,  due  to  pro- 
jecting tufts  of  large  oxea.  The  sponge  wkll  is  thickest  in  the  basal 
parts  (about  10  mm.  thick)  and  becomes  gradually  thinner  toward 
the  oscular  margin.  The  gastral  surface  is  perforated  by  niunerous 
circular  or  oval  apertures  of  exfaalant  canals,  up  to  3  mm.  in  diameter. 

The  second  specimen  agrees  well  with  the  first  in  both  external 
and  internal  features.  Plate  85,  figure  14,  represents  a  portion  of  it, 
as  seen  from  the  gastral  surface.  In  this  specimen,  the  hispidity  of 
dermal  surface  as  well  as  the  oscular  fringe  are  very  weakly  repre- 
sented.   The  wall  measures  about  8  mm.  in  greatest  thickness. 

With  regard  to  the  microscopical  structure  of  the  above  two  speci- 
mens, there  is  an  essential  agreement  with  the  type-specimen,  though 
not  without  some  points  of  deviation  in  their  spiculation  which  re- 
quire special  mentioning.  In  both  of  them,  the  dermal  triradiates, 
Uie  quadriradiates  of  chamber  layer,  and  the  large  oxea  are  found 
in  dimensions  on  the  whole  somewhat  larger  than  in  the  type- 
specimen.  In  addition  to  the  quadriradiates,  there  may  occur  in  the 
chamber  layer  a  small  number  of  similar  triradiates.  The  microxea 
are  found  in  greater  abundance  than  in  the  type-specimen.  They 
can  not  be  distinguished  into  the  larger  and  the  smaller  form  so 
readily  as  in  the  latter. 

IS.  LEUCOPSILA  STTUFERA  (O.  Sdwdit). 

Plate  85,  figs.  15,  10. 

Leuoonia  sHUfera  O.  Schmidt,  Atlant  Spong.,  1870,  p.  73,  pi.  2,  fig.  24. 

Leuconia  itUifera  Haeckel,  Prodromus.,  1870,  p.  247. 

Leucandra  stilifera  Haeckel,  Kalkschwilmme,  1872,  p.  225,  pi.  88,  flga 

4ar-4/;  pi.  40,  fig.  11. 
LeuoopsUa  stylifera  Dendt  and  Row,  Proc.  Zool.  Soc.  London,  1913,  p.  776. 

There  exist  five  specimens  of  the  species  in  the  collection  (Cat. 
Nos.  9169,  9174,  9175,  9179,  U.S.N.M.).  They  are  either  tubular 
solitary  individuals  or  irregular  colonies  consisting  of  a  few  per- 
sons broadly  connected  together  and  indicated  by  the  several 
oscula   present.    The   largest   specimen    (pi.    86,    fig^  16),    upon 
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which  I  base  the  further  description,  was  obtained  off  Cape  Monati, 
Bering  Island  (station  4792).  It  is  a  solitary  person  of  an  irregu- 
larly bent  and  strongly  laterally  compressed  tubular  shape.  The 
osculum  at  the  upper  end  is  surrounded  by  a  thin  undulating  oscular 
margin.  The  narrowed  inferior  parts  of  the  body  are  provided 
with  a  number  of  irregularly  shaped  processes  for  attachment. 
Total  length  of  body  about  140  mm.,  greatest  breadth  about  80  mm., 
and  the  wall  about  3  mm.  thick.  The  dermal  surface  is  nearly  quite 
smooth.  The  gastral  surface  is  also  smooth,  though  not  even,  being 
perforated  by  exhalent  apertures  of  varying  size  (50fi--303  mm. 
wide).  The  dermal  surface  appears  white,  and  the  chamber  layer 
also  the  gastral  surface  grayish.  The  dermal  cortex  is  rigid  and 
elastic,  and  may  easily  be  sparated  from  the  chamber  layer,  which 
is  very  soft. 

JStructtire. — ^The  canal  system  is  of  the  leuconoid  type.  The  cham- 
ber layer  is  strongly  lacunar,  being  traversed  by  well-developed 
inhalent  and  exhalent  canals.  Between  these  canals  are  thickly 
packed  together  the  ovoid  or  spherical  flagellate  chambers  of  60- 
lOOfi  diameter.  The  exhalant  canals  unite  into  tolerably  wide  trunks 
which  open  into  the  gastral  cavity.    The  latter  is  rather  narrow. 

The  dermal  skeleton  is  well  developed,  composed  as  it  is  of  tan- 
gential triradiates  and  microxea.  The  triradiates  are  arranged  in 
several  layers  with  basal  rays  directed  downward.  The  microxea  are 
very  closely  set  all  over  the  dermal  surface  but  leaving  meshlike 
pores  of  inhalent  canals  measuring  50-lOOft  across.  The  skeleton 
of  the  chamber  layer  is  made  up  of  a  confused  mass  of  microxea 
and  of  very  large  quadriradiates  irregularly  scattered  among  the 
former.  The  gastral  skeleton  is  formed  solely  of  microxia  disposed 
in  a  dense  layer;  only  occasionally  the  quadriradiates  of  the  chamber 
layer  join  the  gastral  skeleton  with  their  apical  rays  which  project 
into  the  gastral  cavity.  The  oscular  fringe  is  supported  by  irregu- 
larly and  closely  set  microxea  and  triradiates,  with  an  admixture  of 
oxea  occasionally  occurring  in  longitudinal  disposition. 

Sptctiles. — Dermal  triradiates  sagittal.  Rays  nearly  equally  thick, 
straight,  sharply  pointed,  lying  in  the  same  plane.  Basal  ray  dis- 
tinctly shorter  than  paired  rays  which  are  strongly  divergent. 
Basal  ray  450-950/a  long  and  50-70fi  thick  at  base. 

Quadriradiates  of  chamber  layer  sagittal,  very  large,  variable  in 
dzG,  with  rays  of  nearly  equal  thickness  and  slightly  iri'egular  out- 
line. Basal  ray  straight,  shorter  than  paired  rays,  0.3-1.27  mm. 
long  and  100-150|*  thick  at  base.  Paired  rays  usually  equal,  some- 
times nnequal,  either  curved  simply  forewards  or  showing  double 
curvature,  in  the  latter  case  curved  distinctly  forewards  in  the  prox- 
imal parts  and  slightly  backwards  in  the  distal  parts,  0.^2  mm. 
long  and  100-150ft  thick  at  base.  Apical  ray  shorter  jtban  basal  ray, 
straight  or  slightly  curved,  350-850f»  long  and  100-150/*  thick  at  base. 
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Microxeu  slightly  curved  in  an  S-like  manner.  Its  thinner  end 
sharply  pointed,  the  broader  end  forming  a  more  or  less  sharply 
pointed  head  marked  off  by  a  nodif  orm  ring. 

Oxea  of  oscular  margin  slender,  nearly  straight.  A  small  example 
of  the  spicule  measured  i  mm.  or  over  in  length  and  4/*  in  thickness. 

Localities. — Greenland  (O.  Schmidt,  Haeckel) ;  oflf  Cape  Monati^ 
Bering  Island,  Comandorski  Islands  (Station  4790,  64  fathoms; 
Station  4792,  72  fathoms) ;  oflf  Cape  Rollin,  Simushir  Island,  Kuriles 
(Station  4803,  229  fathoms). 

Remarks. — Of  the  remaining  specimens  on  hand  of  the  species,. 
1  may  call  attention  to  the  one  from  Station  4790,  which  is  shown 
in  plate  85,  figure  16.  In  it  the  oscular  oxea  are  more  numerously 
present  than  in  the  type.  They  are  broadest  near  the  inner  endy 
which  is  simply  sharply  pointed;  the  outer  end  forms  a  lance-head 
similar  to  that  of  microxea.  They  are  0.6-8  mm.  or  more  long  and 
15-20fi  thick. 

BXPIJ^ATION   OP   PLATES. 

Plate  84. 

Fia.   1.  Leucoiolenia  albatrossi,  new  species.    A  portion  of  the  type-specimen^ 
natural  size.    Station  4788. 

2.  Leuoosolenia  oanariensis  (Michlucho-Maclay).    Station  47189.    NaturaF 

size. 

3.  Leucandra  tuba,  new  speciea    Tlie  type-specimen,  natural  size.    Sta- 

tion 4877. 

4.  Leucandra  pocuUformis,  new  spedee.    Tlie  type-specimen,  natural  size. 

Station  4777. 

5.  Leucandra  foJiata,  new  ^>ecies.    The  type-specimen,  natural  size.    Sta- 

tion 4894. 

6.  Sycon    simushirensis,    new    species.     The    type-specimen.    X2.     Sta- 

Uon  4803. 

7.  Heteropia  medioarticutataj  new  species.    The  type-specimen,  natural 

size.    Station  5017. 

8.  Orantia  nipponica,  new  species.    The  type-^>eclnien,  natural  size.    Sta- 

tion 4822. 

Plate  85. 

9.  Orantia   beri/ngiana,   new   efpecies.    The   type-apedm^i,   natural    size. 

Station  4788. 

10.  Achramorpha  diomediae^  new  species.     The  type-specimen.     X2.     Sta- 

tion 4803. 

11.  Leucandra  kurilensiSf  new  species.    The  type-specimen,  natural  size. 

Station  4808. 

12.  Leucandra  splendens,  new  ^lecies.:    The  type-specimen,  natural  size. 

Station  4790. 

13.  Leucandra  spJendens,  new  species.    One  of  the  specimens  from  StatloQ 

4792,  natural  size. 

14.  Leucandra  splendenSy  new  species.    A  portion  of  another  specimen  from 

Station  4792,  natural  size,  to  show  the  gastral  surface. 

15.  LeucopsUa  stylifera    (O.   Schmidt).    A   specimen  from   Station  4792,. 

natural  size. 

16.  LeucopsUa  stylifera   (O.  Sclimidt).     A  specimen  from  Station  4790, 

natural  size.  /^^^^r^T^ 
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ON  THE  FAYETTE  COUNTY,  TEXAS,  METEORITE  FINDS 
OF  1878  AND  1900  AND  THE  PROBABILITY  OF  THEIR 
REPRESENTING  TWO  DISTINCT  FALLS. 


By  George  P.  Merrill, 
Head  Curator,  Department  of  Geology,  United  States  National  Museum. 


Under  date  of  February  10,  1900,  Prof.  O.  C.  Charlton,  then  of 
Baylor  University,  Waco,  Texas,  sent  me  two  chips  of  a  stony  meteor- 
ite, concerning  the  exact  nature  of  which  he  was  in  doubt,  but  which 
were  brought  to  him  by  a  Mr.  C.  L.  Melcher,  of  Swiss  Alp,  Fayette 
County,  in  that  State.  Subsequent  correspondence  developed  the 
fact  that  three  stones  had  been  found  by  Mr.  Melcher,  weighing, 
respectively,  16  pounds  9}  ounces,  12  pounds  3^  ounces,  and  2  pounds 
12  ounces.  The  meteoric  nature  of  the  material  was  easily  estab- 
lished, and  from  the  locality  where  found,  color,  general  texture,  and 
other  features  of  the  stones,  which  were  badly  oxidized  exteriorly,  it 
was  assumed  by  me,  as  well  as  by  others,  that  they  were  a  part  of 
the  Fayette  County  (Bluff)  stone  found  in  187^  and  described  by 
Whitfield  and  Merrill  in  the  American  Journal  of  Science  for 
August,  1888.  The  largest,  nearly  complete  individual  of  this  (1900) 
find  passed  immediately  into  the  hands  of  H.  A.  Ward  and  is  the 
8,619-gram  mass  figured  on  plate  64  of  Farrington's  catalogue  of 
1916.  A  3,136-gram  piece,  approximately  one-half  of  the  12-pound 
individual,  is  in  the  collection  of  the  United  States  National  Museum, 
and  the  remainder  is  or  was  in  the  cabinet  of  the  university  at  Waco. 

As  stated  above,  the  identity  of  the  find  of  1900  with  that  of  1878 
was  unquestioned  at  the  time,  and  has  apparently  remained  so  until 
the  present  day.  I,  at  least,  had  no  occasion  to  doubt  imtil  a  short 
time  ago  when  examining  a  number  of  thin  sections  in  connection 
with  the  occurrence  of  the  problematic  phosphate,  concerning  which 
I  have  prepared  sundry  papers.^  That  the  two  finds  are  not  identical 
but  must  be  regarded  as  two  distinct  falls  will,  I  think,  be  apparent 
from  the  descriptions  below. 

^  See  On  the  Calciom  Phosphate  in  Meteoric  Stonee,  Amer.  Joorn.  Sci.,  vol.  48,  1917, 
pp.  822-324. 
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Conceming  the  stone  of  1878,  little  more  need  be  added  to  what 
is  given  in  the  paper  referred  to  above.  A  broken  surface  shows 
a  dense,  dark-brown  stone,  very  indistinctly  chondritic  and  with 
none  of  the  mineral  constituents  determinable  by  the  unaided  eye. 
A  freshly  polished  surface  is  of  a  greenish-gray  cast  and  shows 
abundant  flecks  of  metal,  but  the  chondritic  structure  still  remains 
obscure  (see  fig.  1,  pi.  86).  On  going  over  the  sections  a  second 
lime  I  find  the  colorless  interstitial  mineral  full  of  gas  cavities, 
referred  to  in  my  paper  of  1888,  and  conceming  the  nature  of  which 
I  was  then  in  doubt,  to  be  a  calcium  phos- 
phate occurring  in  the  characteristic,  irregu- 
lar forms  (see  text-fig.  1).  It  differs  some- 
what from  other  occurrences  which  I  have 
described  in  that  it  shows  a  somewhat  higher 
relief  in  the  section  and  is  rendered  actually 
clouded  by  the  abundance  of  empty,  irregular 
cavities.  Its  phosphatic  nature  has  been  de- 
^t^^il^^^'i^Bl^  «  termined  beyond  doubt  by  microchemical  tests. 
BLUTP.  FAYETTE  coTOTY,         The  first  chips  forwarded  of  the  stone  found 

XSTEOBITE.     Actual  she       .      ^rtA/^  j-i*       j  i-    j.  i«xi.i     • 

ABOUT  1.5  MM.  m  GREATEST     ^^  1900  differed  but  little  in  macroscopic  ap- 
DiAMETEB.  pearaucc  from  the  above,  being  dark  brown- 

ish in  color  with  no  distinctive  structural  features,  though  in  thin 
section  the  chondritic  structure  is  much  more  pronounced  (see  fig. 
2,  pi.  86).  The  most  striking  difference  lies  in  the  physical  condi- 
tion of  the  two  prevailing  silicates,  the  olivine  and  enstatite.  In 
the  stone  of  1878  they  are  so  filled  with  dust-like  particles  as  to  be 
dull  and  cloudy,  while  in  that  of  1900  they  are  clear  and  pellucid. 
The  difference  may  be  compared  with  that  so  frequently  found 
between  the  feldspars  of  some  of  our  older  granites  and  those  of  the 
more  recent  effusive  rocks.  Further,  the  ground  of  the  stone  of 
1900  is  doubtfully  crystalline.  Indeed,  I  am  disposed  to  consider 
it  fragmental,  and  to  class  the  stone,  following  Brezina,  as  a  veined 
spherulitic  chondrite  (Cca).  An  equally  distinctive  feature,  how- 
ever, lies  in  the  fact  that  in  the  slides  of  the  1900  stone  I  find  numer- 
ous chondrules  composed  wholly  of  the  polysynthetically  twinned 
pyroxene,  none  of  which  appear  in  any  of  the  slides  examined  of 
the  1878  find.  The  calcium  phosphate  occurs  here  also,  but  in  clear, 
limpid  forms  lacking  the  cavities  so  conspicuous  in  the  other.  Both 
stones  are  veined,  though  in  the  find  of  1900  the  vein  filling  seems 
less  dense  and  the  included  silicate  fragments  more  angular  and 
otherwise  less  altered. 

An  interesting  feature  brought  out  by  a  cross  section  and  shown 
in  plate  87  is  the  peculiarly  pitted  character  of  the  interior  of  the 
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mass  in  contrast  with  the  more  compact  exterior  portion  and  that  bor- 
dering on  the  fracture  lines  or  yeinlets  which  traverse  it  in  various 
directions.  All  around  the  margin,  for  a  width  varying  from  1  to  2 
centimeters,  is  a  zone  of  oxidation  projecting  irregularly  inward,  and 
within  which  the  stone  is  firm  and  compact,  acquiring  a  smooth, 
lustrous  surface,  and  with  abundant  small,  metallic  points,  mainly 
of  troilite.  Each  of  the  veinlets  has  a  similar  border  varying  in 
width  up  to  10  millimeters.  The  areas  between  the  boundary  zone 
and  the  emargined  veins  are  relatively  poor  in  metallic  constituents, 
and  filled  with  numerous  very  irregular,  minute  cavities.  The  cause 
of  these  pittings  can  not  be  satisfactorily  explained.  They  are  too 
numerous  and  too  large  to  have  been  occupied  by  metal,  in  which, 
in  fact,  the  stone  is  poor,  and  indeed  it  would  seem  impossible  that 
the  metal  could  have  been  removed  without  the  sulphide  also  suffer- 
ing to  a  greater  or  less  extent.  Neither  can  they  be  due  to  the  partial 
removal  of  the  sulphide,  since  this  mineral  remains  fresh  and  im- 
altered  in  the  outer  zones  and  those  bordering  the  veins,  where  it 
would  most  likely  be  attacked.  Except  on  the  inmiediate  weathered 
surface  this  constituent  remains  quite  untouched.  The  thought  sug- 
gests itself  that  the  cavities  may  have  been  filled  originally  by 
lawrencite,  but  the  presence  of  so  large  a  quantity  of  this  mineral 
must  certainly  have  resulted  in  the  complete  destruction  of  the  stone 
when  exposed  to  a  terrestrial  atmosphere.  The  veinlets,  it  may  be 
said,  are  filled  by  disconnected  stringers  of  metal,  sulphide,  carbo- 
naceous matter,  and  secondary  iron  oxide.  In  the  slice  figured  there 
is  relatively  a  large  amount  of  troilite  as  compared  with  nickel  iron, 
while  in  the  Bluff  stone  of  1878  the  reverse  is  true.  In  a  section  from 
a  chip  of  the  mass  in  the  Field  Museum,  which  Doctor  Farrington 
has  kindly  furnished,  this  does  not  hold  true,  however. 

It  remains  to  be  noted  that  the  3,136-gram  individual  of  the  1900 
stone  is  more  deeply  oxidized  than  that  of  1878,  which  may  perhaps 
mean  that  it  has  been  longer  exposed  to  terrestrial  weathering  and 
inferentially  belong  to  an  earlier  fall. 

The  relative  positions  of  the  various  finds  of  1878  and  1900  are 
shown  in  the  accompanying  chart  (p.  560)  prepared  by  Mr.  Melcher 
in  1900,  but  which  reached  my  hands  from  Professor  Charlton  only 
H  few  days  ago.  Nos.  1, 2,  and  3  on  the  Knape,  Strobel,  and  Sanders 
tract  represent  the  localities  of  the  finds  of  1900.  No.  4  is  the  187& 
stone  brought  by  Hensolt  to  New  York,  sold  to  Ward,  and  described 
by  Whitfield  and  myself  in  1888  under  the  name  of  Fayette  (after- 
wards  changed  to  Bluff)  C!ounty.  It  will  be  noted  it  is  somewhat  out 
of  line  with  the  other  three.  The  distance  between  Nos.  1  and  8  on 
Mr.  Melcher's  drawings  is  given  as  about  2}  miles,  and  1  mile  from 
2  to  4. 
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The  differences  between  the  finds  of  1878  and  1900,  as  I  have 
pointed  them  out,  are  in  my  opinion  amply  sufficient  to  warrant  their 
being  considered  distinct  falls.  The  question  of  what  this  1900  find 
shall  be  called  is  a  troublesome  one.  The  name  La  Grange  would 
be  appropriate,  but  that  it  has  been  given  to  an  iron  from  Oldham 
County,  Kentucky.  That  of  Swiss  Alp,  Mr.  Melcher's  post-office 
address,  is  unfortunately  geographically  misleading.  It  is  sug- 
gested, therefore,  that  the  stone  of  1900  be  known  as  the  Cedar, 
Fayette  County  stone.  Cedar  being  the  name  of  a  small  village  a 
litde  to  the  southwest  of  Bluff. 

3343— 1»— Proc.N.M.vol.54 37 
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The  Fayette  County,  Texas,  Meteorite 

For  Description  of  plate  see  paqe  558  Digitized  by 
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Polished  Slice  of  the  Cedar,  Fayette  County,  Texas.  Meteoric 
Stone,  about  two-thirds  natural  size 

The  polished  surface  shows  a  dark,  compact  margin  thickly  studded  with  particles  of  troi- 
lite  and  some  nickel  iron  (white  m  the  figure).  The  veins,  or  properly  the  cracks,  cutting 
across  the  surface  are  emarpined  by  like  narrow,  compact  borders  carrying  the  same  con- 
stituents. Tht  intermediate  gray  portions  are  full  of  pits  or  cavities,  also  showing  in 
while,  which  at  first  sight  seemingly  result  from  the  removal  of  the  metal  and  metallic 
sulphide.    (See  p.  558.) 

For  explanation  of  plate  see  page  668 
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DESCRIPTIONS  AND  NOTES  ON  SOME  ICHNEUMON- 
FLIES  FROM  JAVA. 


By  S.  A.  RoHWER, 
Of  the  Bureau  of  Entomology,  United  States  Department  of  Agriculture. 


This  paper,  which  is  a  contribution  from  the  Branch  of  Forest 
Insects,  Bureau  of  Entomology,  contains  the  descriptions  of  10  new 
species  of  Ichneumon-flies  submitted  for  determination  by  Dr. 
K.  W.  Dammerman.  All  of  the  species  have  been  reared.  The 
types  of  all  of  them  are  in  the  United  States  National  Museum. 

In  the  descriptions  the  term  "  reclivous  nervellus  "  is  used  in  place 
of  "  nervellus  postfurcal,"  as  understood  by  Thomson  and  others. 

Genus  ERIPTERNIM ORPHA  Viereek. 

The  three  ^species  described  below  seem  to  belong  to  Eriptemimor- 
pha  Viereek.  This  is  especially  true  of  the  first  species,  which  is 
closely  allied  to  the  genotype  of  Viereck's  genus.  They  resemble  each 
other  in  being  black  and  in  having  the  metathorax  and  legs  (mostly) 
red,  but  they  may  be  separated  by  the  following  key : 

Wings  nnicolorous ;  the  third  and  apical  half  of  the  second  tergite  rufous 

scirpophagae. 

Wings  with  a  cloud  below  the  stigma;  second  and  third  tergites  black,  the 

second  with  the  posterior  margin  white 1. 

1.  First  tergite  rufous javenHa, 

First  tergite  black dammermani. 

ERIPTERNDfORPHA  SaRPOPHAGAE.  new  ipedM. 

Closely  allied  to  EHpternimorpha  schoenohii  Viereek,  but  the  in- 
termediate coxae  are  red  instead  of  black,  the  postpetiole  is  broader 
and  has  a  median  longituinal  depression  and  the  second  tergite  is 
much  wider  posteriorly  than  long  (not  with  the  length  and  apical 
width  subequal). 

Female, — ^Length,  9  mm.  Body  opaque,  closely,  finely  granular; 
clypeus  not  separated  from  the  face  by  a  distinct  suture,  the  apical 
margin  truncate;  the  area  between  the  eyes  distinctly  longer  than 
wide;  antennae  filiform  without  an  annulus,  the  third  and  fourth 
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joints  subequal;  notauli  well  defined,  practically  complete;  scutellimi 
flat,  not  margined,  shining,  sparsely  punctured;  propodeum  long 
with  a  transverse  carina  before  the  middle  and  an  irregular  carina 
defining  the  petiolar  area;  propodeal  spiracles  slitlike;  nervellus 
reclivous;  nervulus  interstitial;  second  intercubitus  nearly  obliter- 
ated; the  areolet  trapezoidal;  recurrent  somewhat  before  the  first 
intercubitus;  first  tergite  with  the  dorsal  carina  extending  nearly  to 
the  middle,  the  lateral  carinae  complete  but  poorly  defined  basally ; 
the  first  tergite  shining,  with  irregular,  scattered  punctures  along 
the  posterior  margin,  twice  as  wide  posteriorly  as  anteriorly;  the 
second  tergite  gradually  widening  posteriorly  so  it  is  twice  as  wide 
on  the  posterior  margin  as  on  the  anterior  margin;  legs  robust; 
ovipositor  a  little  less  than  one-half  as  long  as  abdomen.  Black; 
propodeum,  metapleurae,  the  posterior  part  of  mesepisternum,  the 
first  tergite,  apical  half  of  the  second  and  entire  third  tergite  rufous; 
the  apical  half  of  the  seventh  tergite  white;  legs  rufous;  trochanters, 
anterior  and  intermediate  tarsi  black;  posterior  legs  wanting  beyond 
coxae;  face  and  mesosternum  with  dense  white  hair;  thorax  above 
with  sparser  white  hair;  wings  uniformly  subhyaline,  venation  dark 
brown. 

Type-locaUty. — Cheribon,  Java. 

Described  from  one  female  which  was  reared  from  a  pupa  of 
Scirpophaga  sericea^  February,  1913,  by  K.  W.  Dammerman. 

Type.—CBi.  No.  21494,  U.S.N.M. 

BBIPTBBNIMOSPHA  JAVEN8I8.  sc 


Female. — ^Length,  9  mm.  Body  subopaque,  finely,  closely  granular ; 
apical  margin  of  clypeus  truncate ;  clypeus  sharply  defined  laterally 
by  elongate  supraclypeal  foveae,  not  defined  in  the  dorsal  middle; 
face  with  close,  well-defined  punctures;  antennal  foveae  deeply  de- 
pressed, not  carinate  above,  shining,  transversely  striate;  area  be- 
tween the  eyes  much  longer  than  wide;  frons  fining,  with  well- 
defined  but  close  punctures;  the  posterior  part  of  the  propodeum 
striato-punctate ;  notauli  well  defined  by  feebly  foveolate  furrows; 
mesonotum  shining,  sparsely  punctured ;  scutellum  flat,  not  margined 
laterally ;  propodeum  long  with  a  transverse  carina  near  the  base  and 
with  only  a  feebly  indicated  carina  defining  the  petiolar  area;  the 
area  before  the  first  transverse  carina  shining,  propodeal  spiracle 
short  oval ;  first  tergite  shining  sparsely  punctured,  lateral  carinae 
complete,  the  dorsal  carinae  extending  to  the  spiracle ;  second  tergite 
.distinctly  longer  than  the  posterior  width,  widening  to  the  middle 
and  then  becoming  parallel-sided ;  its  posterior  width  twice  as  great 
as  anterior  width ;  ovipositor  a  little  more  than  half  as  long  as  abdo- 
men; nervulus  slightly  post-furcal;  areolet  large,  pentagonal;  second 
recurrent  slightly  beyond  the  middle;  nervellus  strongly  reclivous. 
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broken  above  the  middle.  Black;  antennae  with  a  broad  white  dorsal 
semiannulus;  thorax  posterior  to  a  line  drawn  tangent  to  the  anterior 
margin  of  the scutellum,  the  propodeum  and  the  first  tergite  rufous; 
legs  rufous;  apical  margin  of  the  second,  sixth,  and  seventh  tergites 
white;  the  trochanters,  four  anterior  femora  above,  four  anterior 
tibiae  beneath,  posterior  tibiae  entirely  and  all  of  the  tarsi  brown; 
wings  hyaline,  a  large  brownish  spot  below  the  stigma;  venation  dark 
brown. 

Type-locaUty. — ^Pasoerocan,  Java. 

Described  from  one  female  reared  from  the  pupa  of  Sciropophaga 
intacta  Snellen  by  J.  van  der  Goot. 

Type.— C9.t.  No.  21495,  U.S.N.M. 

BHIPTBBNIMOBPHA  DAIOIBRICANI,  n«w  ppecles. 

Female. — Length,  10  mm.  Anterior  margin  of  the  clypeus  tnm- 
cate  sharply  separated  laterally  by  the  supraclypeal  f oveae,  but  not 
separated  on  the  dorsal  middle,  its  surface  shining,  with  distinct 
punctures  basally  but  impunctate  apically;  face  with  close,  well- 
defined  punctures;  frons  sparsely  punctured;  area  between  the  eyes 
longer  than  wide;  antennal  f oveae  deep,  carinate  above,  shining,  with 
the  surface  transversely  striate ;  mesoscutum  shining,  with  dose  punc- 
tures; notauli  well  defined,  complete;  posterior  and  lateral  part  of 
the  pronotum  irregularly  striato-reticulate ;  upper  part  of  mese- 
pistemum  sparsely  coriaceous;  scutellum  flat,  shining,  almost  without 
punctures,  not  margined  laterally;  propodeum  long,  basal  carina 
poorly  defined  and  with  no  carina  defining  the  petiolar  area;  the  area 
in  the  basal  middle  shining;  spiracles  short  oval;  first  tergite  shin- 
ing, impunctate,  lateral  carina  complete,  the  dorsal  carinae  extend- 
ing half  way  beyond  the  spiracles ;  second  tergite  closely  punctured 
on  a  dull  surface,  somewhat  longer  than  the  posterior  width,  oblique, 
anteriorly,  parallel-sided  beyond  the  middle,  the  posterior  width  a 
little  more  than  half  the  basal  width ;  ovipositor  about  half  the  length 
of  the  abdomen;  nervellus  reclivous,  broken  well  above  the  middle; 
nervulus  interstitial,  areolet  pentagonal ;  recurrent  at  about  the  mid- 
dle. Black;  antennae  with  a  narrow,  white,  semiannulus  beneath; 
the  thorax  beyond  a  line  drawn  tangent  to  the  anterior  margin  of  the 
scutellum  and  the  propodeum  rufous;  abdomen  black;  the  apical 
margin  of  the  first,  second,  and  seventh  tergites  and  a  lateral  spot  on 
the  apical  margin  of  the  third  white;  legs  rufous;  the  anterior  pair 
mostly  brownish;  the  intermediate  trochanters,  tibiae,  and  tarsi 
brown;  posterior  trochanters,  tibiae,  and  tarsi  black;  calearia  white; 
wings  hyaline,  with  a  large  brown  cloud  below  the  stigma ;  venation 
dark  brown. 

Type-locality. — Cheribon,  Java. 
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Described  from  one  female  reared  from  the  pupa  of  Scirpaphaga 
aericeoj  July,  1912,  by  E.  W.  Dammerman,  for  whom  this  q>ecie8  is 
named. 

Type.—Csit  No.  21496,  U.S.N.M. 

ECHTHBOMORPHA  NOTULATORIA  (Fabridiu). 

One  male  from  Poerwakarta,  J;  ..  Reared  in  May,  1911,  from 
the  pupa  of  Ocinara  signifera  by  K.  W.  Dammerman. 

Morley  (Fauna  Brit.  India  Hym.,  vol  8,  p.  100)  considers  Pimpla 
contmua  Brull6  a  synonym  of  this. 

THERONIA  ZEBRA  (VoIkidwiFva). 

One  female,  Buitensong,  Java,  Seared  from  pupa  of  Cricula  tri- 
fenestrata^  May,  1911,  by  Dr.  K.  W.  Dammerman. 


APANTELES  (PROTAPANTELES)  BATAVIENSI8.  M 

Female  and  male. — Compared  with  the  type  of  Protapanteles  cole- 
m>am  Viereck,  the  following  are  the  only  differences  noted :  The  ver- 
tex is  shining;  the  scape  and  flagellum  are  yellowish-brown  beneath. 
The  black  abdomen  and  coxae  readily  distinguish  it  from  creatonoii 
Viereck. 

Type-looaUty. — Batavia,  Java.' 

Described  from  many  specimens  reared  from  the  larva  of  Odonestis 
pla^ifera  by  S.  Leefmans  and  presented  to  the  United  States  Na- 
tional Museum  by  K.  W.  Dammerman. 

Type.— C9it.  No.  21492,  U.S.N.M. 

Were  it  not  for  the  difference  in  host  and  locality  I  would  hesitate 
to  consider  this  different  from  colem^nij  as  the  differences  are  so  mi- 
nute.   These  differences  are  constant  for  the  series  examined. 

APANTELES  BELIPPAE,  mw  tpcdM. 

The  smooth  shining  thorax  and  longer  ovipositor  wiU  readily  sep- 
arate this  from  Apanteles  creatonoti  Viereck. 

Femxde. — ^Length,  2.75  mm.  Supraclypeal  foveae  small,  deep, 
punctiform;  face  shining,  with  a  few  irregularly  defined  punctures 
below  the  antennae;  vertex  and  posterior  orbits  shining  and  impunc- 
tate;  ocelli  in  a  low  triangle;  postocellar  line  slightly  shorter  than 
the  ocellocular  line;  posterior  orbits  not  narrowing  posteriorly,  their 
width  subequal  with  the  cephalo-caudad  diameter  of  the  eye ;  mesos- 
cutum  shining,  with  only  a  few  setigerous  punctures;  the  suture  in 
front  of  the  scutellum  opaque  below  with  close  punctuation  and  wiUi 
a  narrow  median  ruga ;  scutellum  shining,  impunctate,  depressed  lat- 
eral areas  oqaque;  metanotum  with  a  U-shaped  median  area;  propo- 
deum  shining,  impunctate;  first  tergal  plate  slightly  narrower  pos- 
teriorly, nearly  twice  as  long  as  its  anterior  width;  second  tergal 
plate  trapezoidal  in  outline,  its  posterior  width  a  little  less  than  its 
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length;  the  third  tergal  plate  triangular  in  outline,  the  anterior  width 
greater  than  its  length ;  the  entire  abdomen  shining,  without  sculp- 
ture; ovipositor  nearly  half  as  long  as  the  abdomen.  Black;  the 
legs  except  the  posterior  trochanters  and  apices  of  the  posterior  ti- 
biae, bright  yellow;  sides  of  the  first  three  tergites  and  all  of  the 
stemites  yellow;  wings  hyaline,  iridescent,  costa  and  stigma  dark 
brown,  the  rest  of  the  venation  pale  brown. 

Afale. — ^Length  2  mm.    The  male  agrees  very  well  with  the  female. 

Type'locaJiiy.^^BBiidceing^  Java. 

Described  from  29  females  (one,  type)  and  5  males  (one,  allotype) 
reared  from  the  larva  of  BeUppa  ohor  by  K.  W.  Danunerman. 

Type.—C9t.  Na  21507,  U.S.N.M. 

APANTELES  JAVBNSIS»  mw  tpcdM. 

This  species  differs  from  pltmae  Viereck^  which  it  resembles,  by 
having  the  first  tergal  plate  smoother  and  more  rounded  apially  and 
by  the  sparse  punctures  on  the  mesoscutum. 

Female. — ^Length,  2  mm.  The  area  between  the  eyes  much  broader 
than  the  length  of  the  eye;  face  opaque,  with  irregular  punctures; 
inner  margins  of  the  eyes  nearly  parallel ;  eyes  hairy ;  f rons,  vertex, 
and  posterior  orbits  with  close,  rather  well-defined  punctures;  ocelli 
in  a  curved  line;  postocellar  line  subequal  with  the  ocellocular  line; 
posterior  orbits  narrowing  posteriorly,  subequal  in  width  to  the 
cephalo-caudad  diameter  of  the  eye;  mesoscutum  opaque,  with  close, 
sometimes  confluent  punctures;  the  suture  in  front  of  the  scutellum 
plain;  scutellum  smooth  and  shining,  the  lateral  depressed  area 
foveolate;  propodeum  shining,  with  two  median  carinae  which  con- 
verge posteriorly;  first  tergal  plate  narrowing  somewhat  behind  the 
middle,  anterior  width  slightly  less  than  its  length;  second  tergal 
plate  trapezoidal  in  outline,  anterior  width  nearly  twice  as  great  ad 
the  length ;  third  tergite  normal ;  all  of  the  abdomen  shining,  smooth ; 
ovipositor  about  one-third  the  length  of  the  abdomen.  Black ;  tegu- 
lae,  anterior  femora  except  at  base  above,  anterior  tibiae  and  tarsi, 
intermediate  femora  Jbeneath  apically,  intermediate  tibiae  and  tarsi, 
basal  half  of  the  posterior  tarsi  and  a  narrow  ring  at  base  of  the  tar- 
sal joints,  white;  wings  clear  hyaline,  iridescent,  venation  yellowish 
brown. 

Type-locaUty. — ^Buitenzorg,  Java. 

Described  from  24  females  (one,  type)  reared  from  the  larva  of 
Heaperia  oonjfmcta^  October,  1911,  by  K.  W.  Danunerman  under  his 
number  253.1. 

Type.— C^t.  No.  21506,  U.S.N.M. 

AMTOSOMA  LEUZERAB.  new  gpedM. 

This  species  is  very  like  the  genotype  Amyosoma  chUonus  Viereck, 
but  it  is  slightly  larger  and  darker,  the  front  legs  are  black  and  the 
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ovipositor  is  longer  than  the  abdomen.  It  is  probably  very  closely 
allied  to,  if  not  the  same  as,  the  Braconid  figured  on  plate  16,  figure 
3,  by  van  Deventer,  Handboek  ten  dientse  van  de  Suikerriet-Cultor 
on  de  Rutsuiker-Fabricage  op  Java,  1906. 

Female. — ^Length,  4  mm.;  length  of  ovipositor,  2  mm.  Eyes 
slightly  converging  below,  the  distance  between  them  at  the  vertex 
subequal  with  the  length  of  the  eye ;  clypeus  finely  granular,  the  rest 
of  the  head  smooth,  shining;  ocelli  in  nearly  an  equilateral  triangle; 
postocellar  orbits  sharply  narrowing  posteriorly,  about  half  as  wide 
as  the  cephalo-caudad  diameter  of  the  eye;  thorax  shining,  without 
sculpture ;  the  suture  in  front  of  the  scutellum  plain ;  first  tergal  plate 
about  three  times  as  long  as  its  posterior  width,  nearly  parallel-sided, 
anteriorly  with  two  raised  lines  which  diverge  posteriorly;  second 
tergal  plate  triangular  in  outline;  the  entire  abdomen  smooth  and 
without  sculpture,  nervulus  interstitial;  recurrent  interstitial;  first 
abscissa  of  the  radius  slightly  less  than  the  first  intercubitus,  the  sec- 
ond abscissa  subequal  in  length  to  the  first  abscissa  of  the  cubitus; 
radius  leaving  the  stigma  distinctly  before  the  middle;  legs  normal. 
Black  the  entire  mesothorax  and  lateral  margins  of  the  pronotum 
ruf o-piceous ;  the  sides  of  the  first  tergites  white;  body  with  sparse 
rather  long  gray  hair;  wings  hyaline,  iridescent,  venation  dark 
brown. 

Type-locaUty. — ^Ambarawa,  Java. 

Described  from  three  females  (one,  type)  reared  from  the  larva  of 
Zeuzera  coffeae^  August,  1913,  by  K.  W.  Dammerman,  under  his 
number  389. 

Type.— Cat.  No.  21508,  U.S.N.M. 

PLATTBRACON  JAVBNSI8.  new 


Judging  from  descriptions  this  seems  close  to  Platybracon  carim'' 
eeps  Cameron,  yet  it  does  not  agree  sufficiently  well  with  his  descrip- 
tion to  be  considered  that  species.  It  is  the  second  species  known 
from  Java. 

Male. — ^Length,  6  mm.  Face  with  a  median  nearly  quadrate  de- 
pression; a  distinct  carina  from  anterior  ocellus  to  between  bases  of 
antennae,  head  somewhat  narrowing  behind  eyes;  posterior  orbits 
as  broad  as  cephalo-caudad  diameter  of  eyes;  head  and  thorax 
shining  without  sculpture ;  first  tergal  plate  nearly  parallel-sided,  a 
little  more  than  twice  as  long  as  apical  width,  its  surface  with  ir- 
regular raised  lines;  second,  third,  and  fourth  tergites  irregularly, 
longitudinally  striate;  the  suture  between  the  second  and  third 
crenulate;  recurrent  antefurcal  by  about  one-third  the  length  of  the 
first  intercubitus;  second  cubital  cell  quadrangular,  about  one-third 
longer  than  the  first  abscissa  of  cubitus;  nervulus  interstitial.  En- 
tirely reddish  yellow ;  interocellar  area  and  scape  blackish;  flagellum 
brownish; -wings  yellowish  hyaline  nearly  to  basal,  beyond  that 
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brownish;  along  the  anterior  margin  of  first  abscissa  of  cubitus  and 
basal  margin  of  second  discoidal  clear  hyaline ;  venation  the  color  of 
wing;  stigma  yellow  basally,  black  apically. 

Cocoon. — 9.5  mm.  by  4.6  mm.  by  1  mm.  Thin  brownish,  papery; 
single  walled;  parallel-sided  with  the  ends  rounded;  flat,  of  uniform 
thickness  throughout. 

Type-locality. — Cheribon,  Java. 

Described  from  one  male  reared  from  a  cocoon  collected  under 
bark  and  believed  to  be  parasitic  on  Chrysohotheris  aexnotatua. 
Beared  by  K.  W.  Dammerman  under  his  number  396. 

Type.— Cat.  No.  21604,  U.S.N.M. 

ONCOPHANBS  HESPEIODIS.  mw  gpcdM. 

In  Szepligeti's  key^  this  space  runs  to  the  genus  CJmoceTUrua 
Haliday.  In  Ashmead's  key  '  it  agrees  better  with  Oncophanes^  but 
even  here  the  venation  is  somewhat  at  variance  with  the  characters 
given.  In  habitus  and  abdominal  structure  it  is  more  like  Onco- 
phones^  and  it  seems  to  congeneric  with  O.  launceolator  Nees,  even 
though  the  venation  is  different. 

Female. — ^Length,  2.75  nmi.;  length  of  ovipositor,  .75  mm.  Head 
shining,  polished,  distinctly  narrowing  behind  the  eyes;  eyes  large, 
subreniform,  and  slightly  converging  below;  antennae  with  more 
than  30  joints;  ocelli  in  nearly  an  equilateral  triangle;  thorax  shin- 
ing; prescutum  with  a  median  depression;  suture  in  front  of  the 
scuteUum  with  a  few  poorly  defined  rugae;  propodeum  with  a  me- 
dian longitudinal  carina,  which  becomes  forked  posteriorly;  the 
area  along  this  carina  and  the  posterior  face  irregularly  reticulate; 
first  tergite  short,  the  posterior  width  as  great  as  the  length,  sharply 
margined  laterally,  its  surface  rather  uniformly  finely  striate,  with 
two  carinae  near  the  middle  more  prominent;  second  tergite  fully 
one  and  two-thirds  times  as  wide  as  long,  shining  without  sculpture; 
the  following  tergites  without  sculpture,  soft;  ovipositor  not  half 
as  long  as  abdomen;  nervulus  postfurcal  by  nearly  its  length;  re- 
current received  in  first  cubital  well  before  the  intercubitus;  first 
abscissa  of  radius  two-thirds  the  length  of  first  intercubitus;  second 
abscissa  of  radius  fully  one  and  one-half  times  as  long  as  the  first  in- 
tercubitus. Uniformly  reddish-yellow ;  interocellar  area  and  sheaths, 
brown,  wings  hyaline;  venation  pale  brown. 

In  one  paratype  the  tergites  are  brownish. 

Type-looality. — Buitenzorg,  Java. 

Described  from  three  females  reared  from  a  Hesperid  larva,  Feb- 
ruary, 1916,  by  K.  W.  Dammerman. 

Type.— CB.t.  21603,  U.S.N.M. 


^  Genera  Insectoniin,  fas.  22,  1904,  p.  76. 
>Proc.  U.  S.  Nat  Mus.,  vol.  28,  1900,  p.  142. 
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HORMIOPTERUS  CHOBNOBIYORUS,  new  spedea. 

The  sculpture  of  the  second  tergite  readily  differtotiates  this  spe- 
cies from  all  other  species  of  this  genus,  which  are  in  the  United 
States  National  Museum  collection.  This  is  the  first  species  of  this 
genus  from  the  East  Indies  and  does  not  seem  to  be  closely  allied  to 
any  of  the  described  forms. 

Female. — ^Length,  3.5  mm.  Length  of  ovipositor,  1.25  mm.  Face 
shining,  practiqally  without  sculpture,  the  lateral  margin  with  a 
number  of  long,  pale  hairs;  frons  irregular  reticulate;  vertex  and 
posterior  orbits  shining,  very  finely  granular;  ocelli  arranged  in 
nearly  an  equilateral  triangle;  mesocutum  and  prescutum  opaque, 
closely  granular;  notauli  complete  and  without  distinct  foveolations; 
prescutum  posteriorly  and  the  scutum  on  the  posterior  middle  with 
a  few  large  irregular  punctures;  the  suture  in  front  of  the  scutellnm 
with  a  few  rugae;  scuteUum  opaque;  propodeum  granular,  the  mid- 
dle areas  somewhat  shining,  the  posterior  face  coarsely  reticulate,  the 
carinae  sharply  defined,  the  median  one  two-thirds  the  length  of 
the  lateral  ones,  due  to  the  deep  V  made  by  the  transverse  carinae; 
abdomen  shining,  the  first,  second,  and  third  segments  with  regular 
well-defined  longitudinal  striae,  the  base  of  the  fourth  segment  with  a 
few  irregular  striae,  the  apical  margin  of  the  second  and  third  nar- 
rowly, most  of  the  fourth  and  all  of  the  following  smooth  and  without 
sculpture;  the  second  tergite  with  a  median  more  more  or  less  leus- 
shaped  area  defined  by  foveolate  furrows  (this  area  is  not  quite  as 
heavily  striate) ;  radius  leaving  the  stigma  at  the  middle;  first 
abscissa  one-fifth  shorter  than  the  first  intercubitus;  second  abscissa 
but  very  little  shorter  than  the  first  intercubitus;  recurrent  slightly 
beyond  first  intercubitus.  Brownish  yellow;  head  posteriorly  and 
dorsally,  mesoscutum,  prescutum,  and  propodeum  (medianly)  brown- 
ish; legs  pale  yellow;  wings  hyaline,  iridescent,  venation  including 
the  stigma  yellowish. 

Type-locdlUy. — ^Buitenzorg,  Java. 

Described  from  one  female  reared  from  pupa  of  Choenobius  bir 
ptmctifera  by  K.  W.  Dammerman  under  his  number  417. 

Type.— Chi.  No.  21501,  U.S.N.M. 
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NEW  MARINE  SHELLS  FROM  PANAMA, 


By  Paul  Bartsch, 
Curator,  Division  of  Marine  Invertebrates,  United  fiitates  National  Museum. 


The  United  States  National  Museum  has  for  a  number  of  years 
been  receiving  mollusks  collected  by  Mr.  James  Zetek  in  Panama. 
Most  of  these,  however,  have  represented  the  larger,  well-known 
species.  It  has  been  only  recently  that  he  has  given  attention  to  the 
securing  of  minute  forms,  among  which  no  less  than  eight  new 
species  were  discovered:  Three  Epitovmums^  which  have  already 
appeared  in  a  paper  by  Dr.  W.  H.  Dall,'  and  the  five  mollusks 
described  in  the  present  paper. 

In  addition  to  these  there  are'fragments  of  several  other  species, 
which  appear  to  belong  to  undescribed  forms,  diagnoses  of  which 
will  be  postponed  until  better  material  comes  to  hand. 

CTLICHNELLA  ZETEKI,  n«ir  apMiM. 

Plate  88,  fig.  4. 

Shell  small,  thin,  semitranslucent,  bluish-white,  or  in  dead  shells 
cream-yellow.  The  early  whorls  always  covered  by  the  succeeding 
turns,  so  that  in  adult  shells  the  last  turn  only  is  visible.  Apex  with 
a  shallow  umbilicus  about  one-fifth  the  diameter  of  the  shell.  Sur- 
face of  the  shell  marked  by  slender  lines  of  growth  and  very  numer- 
ous, exceedingly  fine,  and  exceedingly  closely  spaced  spiral  striations. 
In  addition  to  this  there  are  12  strongly  incised  spiral  grooves,  which 
are  subequal  and  subequally  spaced  and  situated  on  the  anterior  two- 
fifths  of  the  shell,  and  four  incised  spiral  lines  of  similar  spacing 
and  similar  strength  situated  on  the  posterior  fifth  of  the  shell. 
Aperture  pyriform  anteriorly,  then  forming  a  slender  channel,  which 
is  almost  of  equal  width  from  the  anterior  two-fifths  to  the  posterior 
portion ;  outer  lip  thin,  extending  considerably  posterior  to  the  body 
whorl,  strongly  rounded  at  the%  posterior  extremity,  slightly  con- 
cave in  the  middle,  then  strongly  rounded  anteriorly;  columella 

^  Bpitonium  eeteM,  imhex,  and  thylaw. 

•Notes  on  the  Shells  of  the  Genas  Epitoniam  and  its  Allies  of  the  Pacific  Coast  of 
America,  Proc.  U.  S.  Nat  Mus.,  toI.  68,  pp.  486-487,  1017. 

Proceedinqs  U.  S.  National  Museum.  Vol.  64^No.  2260. 
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short,  twisted,  and  truncated  anteriorly  to  resemble  a  fold;  a  strcMig, 
oblique  fold  encircles  the  insertion  of  the  columella;  parietal  wall 
covered  by  a  thin  callus. 

The  type  (Cat  No.  216840,  U.S.N3I.)  and  six  specimens  of  thia 
species  were  collected  by  Mr.  James  Zetek  at  Panama  City,  Panama* 
The  type  measures — ^length,  2.6  mm. ;  diameter,  1.2  mm. 

ODOSTOMIA  (CHRTSALUDA)  ZETEKI,  mw  spmIm. 

Plate  88,  fig.  5. 

Shell  of  medium  size,  elongate-ovate,  bluish-white.  Nuclear  whorb 
deeply  immersed  in  the  first  of  the  succeeding  turns,  which  gives  the 
apex  a  truncated  appearance;  postnudear  whorls  appressed  at  the 
summit,  the  later  ones  overhanging,  marked  by  exceedingly  strong, 
very  distantly  spaced  axial  ribs,  of  which  16  occur  upon  the  second  and 
third,  14  upcm  the  fourth,  and  12  upon  the  penultimate  turn.  These 
ribs  are  well  rounded  and  have  a  slightly  retractive  slant  The  spiral 
sculpture  consists  of  five  raised  bands,  which  are  a  little  wider  than 
the  spaces  that  separate  them.  The  first  of  these  is  at  the  appressed 
suifimit  of  the  whorls,  while  the  fifth  is  immediately  posterior  to  the 
angulated  periphery  (for  in  the  adolescent  stage,  as  shown  by  the 
overhanging  portion  of  the  whorls  the  periphery  is  angulated,  tliough 
this  is  not  the  case  in  the  last  whorl  of  the  adult  shell) ,  while  these 
raised  threads  pass  upon  the  sides  of  the  ribs  they  do  not  pass  over 
their  summit  in  sufficient  strength  to  render  these  tuberculated.  The 
spiral  pits  between  the  axial  ribs  and  spiral  threads  appear  as  oblong 
impressions,  their  long  diameter  being  parallel  with  the  spiral  sculp- 
ture. Suture  rather  poorly  marked,  not  at  all  channeled.  Periphery 
of  the  last  whorl  well  rounded.  Base  slightly  produced,  well  rounded^ 
narrowly  umbilicated,  marked  by  the  continuations  of  the  axial  ribs^ 
which  extend  feebly  almost  to  the  umbilical  region,  and  eight  spiral 
threads,  of  which  the  first  two  below  the  periphery  are  as  strong  as 
those  occurring  on  the  spire,  while  the  rest  become  successively  weaker 
and  more  flat  anteriorly.  Aperture  ear-shaped;  posterior  angle  de- 
cidedly channeled;  outer  lip  thin  and  slightly  reflected;  inner  lip 
curved,  somewhat  sinuous  and  slightly  reflected  over  the  umbilicus; 
parietal  wall  covered  by  a  very  strong  callus,  which  is  free  at  the 
edge  and  renders  the  peristome  complete  by  connecting  the  posterior 
angle  of  the  aperture  with  the  insertion  of  the  columella. 

The  type  (Cat.  No.  216905,  U.S.'N.M.)  was  collected  by  Mr.  Zetek 
at  Panama  City,  in  sand  siftings  and  rock  washings  at  low-water 
mark.  It  has  6.8  postnudear  whorls  and  measures — ^length,  2.8  mm. ; 
diameter,  1.3  mm. 

This  species  is  at  once  distinguished  from  all  the  others  so  far 
described  from  the  West  Coast  by  its  very  strong  axial  ribs,  which 
are  more  distantly  spaced  than  in  any  other  form. 


Digitized  by 


Google 


KO.  2260.      NEW  MARINE  SHELLS  FROM  PANAMA— BART SCH.  578 

HELIACUS  PANAMENSI8,  new  tpedci. 

Plate  88,  figs.  6,  7,  8. 

Shell  small,  chestnut  brown,  lenticular.  Nuclear  whorls  well 
rounded,  smooth,  separated  by  a  strongly  impressed  suture.  Post- 
nuclear  whorls  slightly  rounded,  marked  by  spiral  cords  and  axial 
ribs,  the  junction  of  which  forms  nodules.  '  The  first  spiral  cord 
forms  a  shoulder  that  marks  the  highest  elevation  of  the  whorls.  It 
is  situated  at  some  little  distance  anterior  to  the  suture,  which  is 
located  in  a  decidedly  impressed  groove.  Following  the  nuclear  turn, 
the  whorls  are  sculptured  with  three  spiral  cords,  of  which  one  marks 
the  summit  as  indicated,  another  the  periphery,  while  the  third  is 
about  midway  between  the  two.  As  the  whorls  increase  in  size  three 
additional  cords  make  their  appearance,  first  as  slender  threads,  then 
increasing  in  size  until  they  almost  equal  the  median  cord  in  strength. 
These  three  are  located  between  the  summit  and  the  median  cord. 
The  first  of  these  begins  about  a  half  turn  behind  the  beginning  of  the 
postnuclear  turn,  and  is  situated  a  little  posterior  to  the  middle  be- 
tween the  two.  The  second  one  begins  about  one  and  a  fifth  turns 
behind  the  beginning  of  the  postnuclear  turn  and  is  a  little  nearer  to 
the  intercalated  cord  than  the  median.  The  last  one  has  its  inception 
about  a  half  turn  behind  the  aperture,  and  is  about  midway  between 
the  second  intercalated  cord  and  the  median  one.  The  axial  ribs  are 
well  rounded  and  retractively  slanting.  There  are  24  of  these  on  the 
first  whorl,  35  on  the  second,  and  40  on  the  remaining  half  turn,  on 
the  latter  part  of  which  they  are  rather  closely  crowded.  The  spaces 
inclosed  by  the  ribs  and  the  spiral  cords  are  well-impressed  rhom- 
boidal  pits.  Suture  strongly  channeled.  Last  whorl  rendered  keeled 
by  a  strong  spiral  cord,  which  is  covered  up  in  the  preceding  whorls. 
This  is  really  the  true  peripheral  cord,  but  on  the  preceding  turns, 
the  one  anterior  to  it,  is  the  last  one  visible. 

Base  well  rounded,  openly  umbilicated,  marked  on  the  anterior  half 
by  four  equal  and  equally  spaced  spiral  cords,  while  the  inner  half 
bears  three  additional  spiral  cords,  of  which  the  one  bordering  the 
umbilicus  is  very  broad.  The  two  anterior  to  this  are  about  twice  as 
strong  as  the  four  anterior  to  these  two,  and  they  are  also  spaced 
about  doubly  as  wide  as  the  four  preceding.  Near  the  aperture  a 
slender  spiral  thread  appears  between  these  two.  The  axial  sculpture 
of  the  base  is  a  continuation  of  the  axial  ribs  on  the  upper  surface, 
which  extend  strong  and  undiminished  to  the  umbilicus.  Here,  how- 
ever, we  usually  have  two  ribs  fused  in  the  cord  bordering  the  um- 
bilicus with  a  strong  callus  between,  forming  a  series  of  very  strong 
nodules.  The  junction  of  the  four  anterior  spiral  keels  of  the  base 
and  the  axial  ribs  forms  well-rounded  nodules,  while  those  of  the  two 
succeeding  spiral  turns  are  about  twice  as  strong  and  those  of  the  cord 
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bordering  the  umbilicus  are  about  four  times  as  strong  as  those  on 
the  four  anterior  cords.  The  parietal  wall  bordering  the  umbilicus 
is  concave  and  crossed  by  the  axial  ribs.  Aperture  subcircular ;  peri- 
stome rendered  sinuous  by  the  spiral  sculpture;  parietal  wall  oovered 
by  a  thin  callus. 

The  type  (Cat  No.  216838,  U.S.KM),  was  collected  by  James  Zetek 
at  Punta  Paitilla,  neai^  Panama  City,  Panama,  in  siftings  from  sand 
and  worm  burrows.  It  measures — ^greater  diameter,  8.8  mm. ;  lesser 
diameter,  8  mm. ;  altitude,  1.2  mm. 


mSCOPSIS  PANAMEN8I8,  n«w 

Plate  88,  figs.  9,  10,  11. 

Shell   lenticular,   thin,   semitransluscent,   bluish-white.     Nuclear 
whorls   two,   strongly   rounded,   forming   an   elevated    mucronate 
apex;  succeeding  turns  one  and  three- fourths,  decidedly  depressed, 
gently  rounded.    The  part  following  thoi  nuclear  turn  is  ornamented 
by  two  strong,  spiral  cords,  one  of  which  is  at  the  periphery  and  the 
other  halfway  between  this  and  the  summit,  where  it  forms  a  de- 
cidedly strong  angle.    Soon  after  this  various  other  spiral  cords 
make  their  appearance  at  intervals,  resulting  eventually  in  10  sub- 
equal  and  subequally  spaced  cprds  between  the  suture   and  the 
peripheral  keel.    These  cords  are  rendered  nodulose  by  the  somewhat 
irregularly  developed  and  distributed,  decidedly  protractedly  bent 
axial  riblets  which  pass  undiminished  from  the  smnmit  of  the  whoris 
to  the  periphery.    Suture  strongly  channeled.    Periphery  rendered 
angulated  by  the  limiting  cords.    Base  with  a  very  broad  funnel- 
shaped  umbilicus,  well  rounded,  the  greatest  convexity  falling  on  tk 
posterior  limit  of  the  anterior  third,  marked  by  the  irregular  ax^ 
riblets  and  numerous  very  fine  closely  spaced  incised  spiral  \js^ 
which  pass  equally  over  the  intercostal  spaces  and  ribs.    Tds 
sculpture  passes  over  the  parietal  wall  into  the  imibilicus.     Aperture 
very  large,  pyriform,  decidedly  oblique;  outer  lip  rendered  sinnoos 
by  the  external  sculpture,  which  is  also  apparent  through  the  mass 
of  the  shell;  inner  lip  evenly  curved;  parietal  wall  very  narrow, 
almost  crossed  by  the  two  ends  of  the  aperture. 

The  type  (Cat  No.  216889,  XJ.S.M.N.)  was  collected  by  Mr.  James 
Zetek  at  Punta  Paitilla,  near  Panama  City,  Panama,  from  sand  and 
worm  burrow  siftings.  The  type  measures — ^greater  diameter,  2.8 
mm. ;  lesser  diameter,  1.8  mm. ;  altitude,  1  mm. 

DI8C0P8I8  AH6BNTBA,  imw  spmIm. 
Plate  88,  figs.  1,  2,  3. 

Shell  small,  discoid,  thin,  semitranslucent.  Nuclear  whorls  three, 
smooth,  small,  forming  a  quite  elevated  spire,  the  axis  of  which  is 
obliquely  tilted  to  that  of  the  succeeding  turns.    Postnudear  whorls 
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two,  well  rounded  above,  the  first  one  and  a  half  marked  with  a  strong 
keel  about  one-third  of  the  distance  between  the  suture  and  the 
periphery,  anterior  to  the  suture.  This  keel  becomes  enfeebled  on 
the  last  half  of  the  last  whorl  and  practically  completely  disappears 
before  the  edge  of  the  aperture  is  attained.  In  addition  to  this  keel 
the  upper  surface  is  marked  by  rather  distantly  spaced,  slender,  re- 
curvedly  slanting  axial  riblets,  of  which  19  occur  upon  the  first 
turn  and  22  upon  the  last;  these  riblets  are  about  one-sixth  as  wide 
as  the  spaces  that  separate  them  in  the  region  of  the  keel  and  much 
more  distantly  spaced  at  the  periphery.  In  addition  to  the  axial 
sculpture,  the  whorls  are  marked  on  the  upper  side  by  slender,  raised 
spiral  threads,  which  are  separated  by  fine,  incised  lines;  of  these 
threads  50  occur  between  the  summit  and  the  periphery  of  the  last 
whorl.  Sutures  strongly  impressed.  Periphery  of  the  last  whorl 
strongly  carinated.  Base  very  broadly,  openly  unbilicated,  marked  by 
the  continuations  of  the  axial  riblets  which  become  condensed  within 
the  umbilicus  and  somewhat  irregularly  spaced.  The  spiral  sculp- 
ture on  the  base  is  even  finer  than  on  the  upper  surface.  In  fact,  it 
is  so  fine  that  we  have  found  it  best  not  to  indicate  it  in  our  sketch. 
Aperture  very  large,  oblique;  with  a  decided  angle  at  the  periph- 
ery and  another  at  the  junction  of  the  columella  and  the  basal  lip; 
parietal  wall  very  narrow,  covered  by  a  thin  callus. 

The  type  (Cat.  No.  216920,  TJ.S.N.M.)  comes  from  shell  siftings 
of  sand  and  worm  burrows  collected  at  Punta  Faitilla,  near  Panama 
City.    It  measures — altitude,  1  mm. ;  diameter,  2.2  mm. 

EXPLANATION  OF  PLATB  88. 

Fios.  1,  2,  and  8.  DUoopsis  argeniea, 

4.  CylichneUa  zeteki. 

5.  Odostomia  (ChrysaUida)  zeteki. 
e,  7,  and  8.  Heliacus  panamensU. 

9,  10,  and  11.  DiscopHs  panamcMi^, 
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ON  THE  ANATOMY  OF  NYCTIBIUS  WITH  NOTES  ON 

ALLIED  BIRDS. 


By  Ale2l^nd£r  Wetmorb, 
0/  the  Biological  Survey,  United  States  Department  of  AffHculture. 


The  sternum  and  foot  of  the  genus  NycHbiue  have  been  described 
by  P.  L.  Sclater,^  and  an  account  of  the  palate  was  given  many  years 
ago  by  Huxley,'  but  little  has  been  published  on  the  anatomy  of 
the  soft  parts  of  these  birds  so  far  as  is  known.  Through  the  cour- 
tesy of  Dr.  C.  W.  Bichmond,  acting  curator  in  the  Division  of  Birds, 
United  States  National  Museum,  the  writer  has  been  permitted  to 
dissect  the  body,  preserved  in  alcohol,  of  the  type-specimen  of  the 
Potoo  described  recently  as  Nyctihius  griseua  abbotti.*  This  bird 
(Cat.  No.  226851,  TJ.S.N.M.),  a  male,  was  collected  by  Dr.  W.  L. 
Abbott  at  Port  de  Pimenti,  northwest  Hayti,  on  March  9,  1917. 
Though  this  specimen  comprised  the  trunk  and  viscera  alone,  several 
points  of  interest  were  brought  out  by  critical  examination.  An 
account  of  the  dissections  made  is  given  in  the  following  pages. 

The  esophagus  was  contracted,  and  in  this  state  had  strong  thick- 
ened walls,  with  the  inner  surface  thrown  into  a  series  of  longi- 
tudinal folds  or  rugae  that  expanded  ahteriorly  to  join  the  broader 
surface  of  the  pharynx.  Apparently  the  esophagus  was  capable  of 
great  distension  in  Ufe,  and  the  bird  must  have  been  able  to  swallow 
any  object  that  could  pass  the  opening  guarded  by  the  furcuhun  and 
the  vertebrae  at  the  anterior  end  of  the  body  cavity.  The  proven- 
triculus  was  large  and  glandular,  and  the  stomach  proper  was  com- 
paratively thick  walled  and  strong.  This  bird  probably  regurgitates 
pellets  composed  of  chitinous  fragments  of  insects  and  other  in- 
digestible matter,  as  the  pyloric  opening  of  the  ventriculus  was  too 
small  to  allow  particles  of  any  size  to  pass.  In  the  present  instance 
the  stomach  contained  insect  jaws  and  other  fragments  too  large  to 
pass  through  into  the  small  intestine  and  too  firm  in  texture  to 

permit  of  trituration. 

t 

*  Notes  upon  the  American  CaprlmiilgldAe,  Proc  Zool.  Soc.  London,  1866»  pp.  12a-180L 

*  On  the  Classification  of  Birds,  Proc  Zool.  Soc.  London,  1867,  p.  464. 
'Richmond,  C.  W.,  Descriptions  of  two  new  Birds  from  Haiti,  Smiths.  Misc.  Coll., 

vol.  68,  No.  7,  July  12,  1017,  p.  1. 
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The  conyolutions  of  the  gut  were  of  the  isocoelous  type.  When 
removed  from  the  body  and  dissected  out,  a  large  duodensd  loop  (see 
fig  1)  was  found,  in  which  the  intestine  was  larger  in  diameter  than 

elsewhere.  The  remainder 
of  the  small  intestine  was 
thrown  out  in  one  large 
loop  with  three  smaller 
divisions  indicated.  The 
renmant  of  the  vitelline 
duct  apparently  was  near 
the  summit  of  the  second 
of  these  smaller  divisions, 
but  it  could  not  be  made 
out  exactly  and  the  posi- 
tion assigned  to  it  in  the 
accompanying  figure  is 
somewhat  uncertain.  The 
caeca  were  paired  and 
much  elongated.  At  the 
open  end  each  caecum  was 
slender,  while  for  its  pos- 
terior half  each  was  much 
dilated.  The  intestine 
was  somewhat  narrowed 
at  the  point  where  the 
caeca  were  given  off,  and  then  expanded  into  the  rectum.  Measure- 
ments of  the  intestine  were  taken  as  follows : 

mm. 
Total  length 250 

Distance  from  caeca  to  anna 80 

Jjeagth  of  caeca 42 

The  liver  (fig.  2)  was  bilobate,  with  the  left  division  only  about 
one-fifth  the  size  of  the  right.  The  left 
lobe  was  elongate  and  flaplike,  and  meas- 
ured 20"nmi.  long  by  11  mm.  wide.  The 
right  lobe  was  somewhat  triangular  in  out- 
line, with  a  broad,  square-angled  lower 
margin.  The  width  of  this  lobe  decreased 
toward  its  anterior  end,  where  it  was  more 
or  less  squarely  truncated.  The  external 
margin  was  straight  and  the  internal 
border,  forming  one  side  of  the  cavity  to 
receive  the  lower  end  of  the  pericardium, 
was  sinuate.  Through  the  center  this  lobe 
was  88  mm.  long.  The  tips  of  the  two 
lobes  converged  toward  one  another,  though  medially  the  right  and 
left  divisions  were  separated  by  a  comparatively  hTfi9L^m9^    At 
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the  anterior  end  the  two  lobes  were  connected  by  a  band  of  liver 
tissue  7  mm.  long.  This  band  was  broad  where  it  joined  the  left 
lobe,  expanded  by  a  rounded  process  on  its  lower  margin,  and  then 
contracted  to  a  narrow  neck  to  join  the  right  lobe.  The  small  size 
of  the  left  liver  lobe  is  unusual,  as  in  allied  forms  concerning  which 
information  or  specimens  are  available  {PodargWy  Caprimulgua^ 
Phalaenoptilusj  Setochdlcia^  Nyctidromus^  and  ChordeUea)  the  left 
lobe  is  much  larger,  being  from  one-third  to  more  than  one-half  the 
bulk  of  the  right  hand  division. 

A  small  elongate  gall  bladder  similar  to  that  found  in  other  Capri- 
mulgi  (including  ChordeUea  ^)  underlaid  the  right  lobe  of  the  liver  in 
a  notch  near  the  external  margin.  The  pancreas  was  small,  consisting 
of  a  single  lobe  that  was  rounded  and  full  at  the  lower  end,  elongate 
and  attenuate  above.  It  was  not  possible  to  trace  the  hepatic  and 
pancreatic  ducts  in  this  specimen  to  the  point  where  they  entered  the 
intestine. 

The  spleen  was  placed  against  the  anterior  end  of  the  gizzard  on 
the  right  side,  beneath  the  upper  end  of  the  right  liver  lobe.  It  was 
elongate  with  bluntly  rounded  ends,  flattened  somewhat  from  side 
to  side,  but  in  general  form  was  cylindrical.  The  spleen  measured 
10  mm.  long  and  the  flattened  face  was  2.6  mm.  broad. 

There  was  only  one  carotid  artery,  a  character  in  which  NyotibiuB 
resembles  Podargus  and  differs  from  the  Caprimulgidae.  The  left 
carotid  passes  up  out  of  the  body  cavity,  and  then  swings  over  to 
run  on  up  the  neck  through  the  hypapophysial  canal,  as  in  a 
specimen  of  Podargua  atrigoides  (Cat.  No.  19861,  U.S.N.M.)  ex- 
amined. In  Nyctibiua  there  is  a  small  artery  on  the  right  aide  that 
extends  to  the  right  thyroid  gland.  A  branch  of  this  artery  then 
proceeds  inwards  as  a  vertebral  artery  but  extends  no  far&er  up 
the  neck. 

In  the  specimen  of  Nyctibiua  at  hand  the  trachea  was  injured  so 
that  a  detailed  study  of  it  was  not  practicable.  It  was  ascertained, 
however  that  the  syrinx  was  tracheo-bronchial,  in  which  character 
this  genus  resembles  the  Caprimulgidae. 

The  sternum  has  been  studied  so  no  details  of  the  trunk  skeleton 
need  be  given  save  to  note  that  the  procoracoidal  process  is  small, 
not  reaching  the  clavicle,  and  that  there  are  14  cervical  vertebrae  of 
which  three  bear  free  ribs. 

There  is  some  confusion  in  published  accounts  as  to  the  number 
of  cervical  vertebrae  in  this  group.  Beddard '  states  that  ChordeUea 
possesses  13.  Gadow*  gives  14  for  Podargua  and  Batrachoatorwua 
and  13  for  Caprimvlgua.   Fiirbringer*  says  that  Caprimulgua  has  13 

1  Wetmore,  Proc  Biol.  Soc.  WaBhington,  yoI.  28,  1916,  pp.  175-176. 

•  Structure  and  Classification  of  Birds,  1898,  p.  241.  See  also  OI)erbol8er,  A  mono- 
graph of  the  Genus  ChordeUea,  U.  S.  Nat  Mna.  Boll.  80,  1914»  p.  9. 

•  Bronn'a  Klaaaen  and  Ordnangen  dea  Thler-Reicha,  VOgel,  vol.  1,  1891,  p.  980l 

« Untersuchungen  zur  Morphologic  and  Systematik  der  Vdgel,  vol.   1,  1888,  table  23. 

pp.  780-781.  C^ r\r\n\r> 
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and  Batrachostomus  14.  In  the  following  table  is  given  the  number 
of  cervical  and  cervico-dorsal  vertebrae  (those  possessing  free  ribs) 
and  the  number  of  complete  ribs  reaching  the  sternum  in  the  species 
at  hand  at  the  present  time: 


List  of  species. 


autionUt  caHpentU  U.8.N.M.  No.  18309. ... 

Podartnu  ttfigoidet  n.S.N.H.  No.  1R572 

Podarmu  ttridoldet  U.S.N.H.  No.  19361 

J[M5liM^eiwU.S.N.M  No.  225851 

CftordeiletacvtfpeiiiiaA.W.  No.1265 

CSkmrdeOea  virglnianut  A.W.  No.  1269 

OkordeUit  virginiamu  U.S.N.H.  No.  224500.. 
PhalaenoptUw  nitidut  U.S.N.M.  No.  10146.. 

NpeOdnmm  alMeomt  U.S.N.M.  No. . . . 

Otprimulgua  europaeut  U.S.N.M.  No.  10350 

SeMakia  vodfera  U.S.N.M.  No.  17478 

Antrostomua  earolinentit  A.W.  No.  914 

ThermoehakU  esyenneiMis  A.W.  No.  1280. . . 


CerTlcal 

Free 

ComiOete 

vertebxae. 

ribs. 

ribs. 

16 

8 

13 

2 

13 

2 

14 

3 

14 

8 

14 

3 

14 

3 

14 

3                   4 

14 

3 

14 

3 

14 

3 

14 

3 

14 

2 

It  will  be  noted  that  Podargvs  has  only  18  cervical  vertebrae,  in- 
stead of  14,  as  given  by  other  authors,  and  that  (with  the  exception  of 
Steatarms)  all  of  the  other  genera  available  (including  OhardeUes 
and  Oaprimidgus)  possess  14. 

There  is  enough  of  the  base  of  the  skull  present  in  the  specimen  of 
Nyctibius  examined  to  show  that  well-developed  basipterygoid  proc- 
esses are  present,  a  fact  not  previously  known,  as  Huxley*  figured 
only  the  palatal  portion  of  the  skull  in  this  bird,  possibly  from  a 
specimen  taken  from  a  study  skin. 

In  addition  to  this  the  writer  is  unable  to  find  a  trace  of  an  oil 
gland  in  this  alcoholic  specimen  or  in  a  series  of  skins  of  NyctSbiua 
that  are  available  in  the  collections  of  the  United  States  National 
Museum. 

The  tongue  (fig.  8)  of  Nyotibiua  is  small  in  proportion  to  the  size 
of  the  mouth  cavity  as  in  other  Caprimulgi.  In  form  it  differs  con- 
siderably from  the  tongues  of  related  genera.  The  tip  of  the  tongue 
in  Nyotibius  is  somewhat  elongate,  with  the  lateral  outlines  at  first, 
concave.  The  postero-lateral  margins  are  produced  as  elongate  points 
that  equal  the  anterior  portion  in  length.  The  outline  of  the  lat- 
eral margin  of  these  is  convex.  In  general  the  form  of  the  tongue 
is  that  of  the  head  of  a  spear  point,  with  a'  deeply  incised  base, 
spreading  posterior  angles,  and  slender  point.  The  margins  of  the 
tongue  at  the  tip  are  smooth.  A  short  distance  behind  small  spine- 
like papillae  appear,  with  the  points  directed  backward.  These 
increase  greatly  in  size  toward  the  posterior  end  of  the  tongue  and 
extend  around  on  the  inner  margins  of  the  posterior  elongations. 
These  points  are  not  wholly  symmetrical  in  their  arrangement  upon 
the  opposite  sides  of  the  tongue.    They  are  firm  in  texture  and  are 

1  Proc.  Zool.  Soc.  London,  1867,  p.  4S4,  flg.  6. 
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sharply  pointed,  but  bend  readUy.  The  upper  surface  of  the  tongue 
appears  smooth  to  the  unaided  eye,  but  when  examined  with  a  hand 
lens  it  is  found  to  have  a  few  minute  spines  scattered  over  its  sur- 
face. The  tongue  measured  20  mm.  long  and 
the  posterior  prongs  were  12  mm.  apart. 

Examination  of  other  species  available  be- 
longing to  the  suborder  Nycticoraciae  shows 
four  main  types  of  tongue  structure  in  this 
group.  The  material  available  includes  the 
following:  Steatomia  caripensisy  Podargrus 
atrigoideSy  Nyctihius  griseuSy  ChordeUes  acuti- 
penniSy  CJiordeUea  virgmianusy  PhalaenoptUua 
mUduSy  Nycttdrarnvs  albicoUiSy  Caprimulgus 
europaetiSy  and  Setochalcis  vocifera.  The  form 
of  tongue  peculiar  to  NyctiMuB  griseua  has  been 
described  above.  Of  the  remaining  forms  Po- 
darguB  (fig.  4)  possesses  a  tongue  most  remark- 
able in  form.    This  organ  has  been  briefly  de- 


FlQ.  8.— TONQUB  OF  NTOnH- 
XU8   GBISEU8  ABBOm    (X3. 

Cat.  No.  225851,  U.8.N.M.). 


scribed  by  Beddard^  as  "a  curious  tough  but  transparent  mem- 
branous organ,"  but  no  other  reference  to  its  peculiarities  has  been 
found  in  literature  available.  The  tongue  in  Podargua  is  elongate 
and  much  larger  in  proportion  to  the  size  of  the  mouth  cavity  than 
in  other  forms  examined.  The  anterior  end 
of  the  hyoidean  apparatus  forms  a  thickened, 
pointed  projection  in  the  tongue  base,  as  shown 
by  the  line  x  in  the  text  figure.  Anterior  to 
this  strong  base  the  tongue  is  thin  and  trans- 
lucent, being  not  much  thicker  than  a  sheet  of 
ordinary  writing  paper.  The  lateral  outlines 
of  this  portion  are  slightly  convex,  and  are 
somewhat  irregular,  due  to  wear  of  the  thin, 
delicate  margins.  The  tip  forms  an  obtuse 
point.  At  the  base  the  tongue  is  dilated  on 
either  side,  and  terminates  in  two  pointed  pro- 
jections.   The  margins  of  these  projections  are 

'?is^a;L'?^«(:i>^"Ki::  «"^«d  ^i^^  spinose  papiUae  projecting  back- 
xnxL  8iza.  cai.  No.  issn,  ward,  which  continue  around  on  the  inner  side. 
So^'i"ui»^TTJ^  These  papillose  points  are  not  symmetrically 
BTBONQ  BAsx  AMD  THIN,  PA-  dcvelopcd  ou  thc  opposing  side.  The  base  of 
PBB-LEKB  TIP.  ^^  tougue  Kes  only  a  short  distance  in  front 

of  the  glottis.  It  seems  questionable  whether  the  thin  anterior  por- 
tion of  the  tongue  can  serve  any  purpose  in  feeding,  although  that 
is  a  point  to  be  settled  only  by  observation  of  living  specimens.    The 

^  structure  and  Clasaiacatlon  of  Birds,  1808,  p.  284. 
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TORNIS      CARIPKNSIS     (X2. 

Cat.  No.  18300,  U.S.N.M.)- 


tongue  in  Podwrgus  striffoides  is  certainly  one  of  the  most  curious 
found  in  the  Class  of  Birds. 

The  tongue  of  Steatomis  caripensia  (fig.  5)  has  been  briefly  de- 
scribed by  Garrod.^  In  two  alcoholic  specimens  in  the  United 
States  National  Museum  collections  the  tongue  is  shaped  like  an 
arrowhead  with  a  rather  elongate  bluntly  pointed  tip,  convex  lateral 
outlines,  and  spreading,  somewhat  slender  pos- 
terior processes  that  project  beyond  the  hinder 
border.  The  margins  of  these  posterior  proc- 
esses are  armed  with  soft,  slender,  backward 
projecting  papillae,  and  smaller  papillae  of  the 
same  nature  are  found  on  the  upper  surfaces 
of  these  projections.  The  arrangement  of  these 
papillose  points  is  not  symmetrical  and  the 
tongue  is  somewhat  thickened  basally,  becom- 
ing thin  at  the  anterior  end.  In  the  specimen 
figured  (a  male,  Cat,  No.  18309,  U.S.N.M.)  the 
tongue  measured  19.5  mm.  along  the  sides  by 
12  mm.  broad  across  the  spreading  base.  These 
measurements  are  slightly  in  excess  of  those 
given  by  Garrod. 
The  remaining  genera  examined  all  belong  in  the  family  Capri- 
mulgidae,  and  in  all  the  tongue  is  small,  more  or  less  triangular  in 
form,  with  the  posterior  lateral  margins  and  upper  surface  armed 
with  papillae  of  varying  sizes.  Various  modifications  of  this  general 
type  mark  the  different  genera,  as  may  be  noted  in  the  following 
pages.  Though  the  tongue  is  small  in  all  these  forms,  it  must  be 
considered  that  it  plays  a  definite  part  in  manipulating 
food  in  swallowing;  otherwise  the  development  of  the 
basal  papillae  would  be  less  marked. 

In  a  treatise  on  the  anatomy  of  Pfuilaenopttlus 
that  species  as  "  slender  and  pointed.  Posteriorly  it  is 
nitidus  Miss  M.  E.  Marshall,'  describes  the  tongue  of 
bifid  and  fimbriated.''  In  a  specimen  at  hand  this 
organ  (fig.  6)  is  small,  measuring  9.5  mm.  long  by 
3  mm.  broad.  The  postero-lateral  spinose  processes 
are  elongate  and  pointed.  The  lateral  margins  in  out- 
line are  approximately  straight  lines.  Spinose,  back- 
ward projecting  papillae  begin  at  a  point  anterior  to  the  center  and 
become  stronger  and  heavier  toward  the  base  of  the  tongue.  The 
upper  surface  of  the  tongue  for  its  basal  two-thirds  is  thickly  set 
with  small  homy  papillosities,  all  projecting  backward.    Because  of 

iproc  Zool.  Soc.  London,  1878,  p.  531. 

'A  Stndy  of  the  Anatomy  of  PbalaenoptUas  RIdgway,  Proc  Amer.  Philos.  Soc,  voL 
44.  1906,  p.  216.     (See  pL  4,  fig.  10.) 


Fio.  6.— ToNOUZ 

OF  FhAULXN- 
OPnLUa     HITtD* 

us  (X2.  Cat- 
No.  19146,  U.8. 
N.M.). 


Digitized  by 


Google 


MO.  2261.  THE  ANATOMY  OF  NTCTIBJUS-^WETMORE.  688 

the  posterior  elongation  of  the  lateral  processes,  the  basal  margin 
appears  deeply  incised,  in  this  respect  exceeding  any  of  the  other 
genera  examined  save  NycHdromw.  The  arrangement  of  the  lateral 
papillary  processes  is  not  bilaterally  symmetrical. 

In  a  specimen  of  Nyctidrow/us  aibicoUis  the  tongue  is  very  similar 
to  that  just  described  and  figured  in  PhalaenoptUua.  Strong  back- 
ward directed  papillae  are  found  on  the  lateral  margins  posterior  to 
the  middle  and  the  arrangement  of  the  papillae  on  the  upper  surface 
is  somewhat  different  than  in  PhalaenoptUus.  A  row  of  strong 
spicules,  four  or  five  in  number  is  developed  on  either  side,  and  at 
the  base  the  number  of  papillae  is  reduced  to  two  or  three.  A  slender 
papillus  arising  on  the  inside,  at  the  tongue  base,  is  about  two-thirds 
as  long  as  the  postero-lateral  process.  The  margins  of  the  latter  are 
smooth,  and  the  processes  are  elongate  as  in  Phalaeiioptiliu.  The 
tongue  measures  10.5  mm.  long  by  2.5  mm.  broad  at  the  base. 

The  tongue  of  Caprimvlgua  europaeua  has  been  described  briefly 
by  William  MacGillivray ^  who  notes  (p.  684)  that  it  "is  ex- 
tremely small,  slender,  slightly  papillate  at  base,  having  also  some 
papillae  on  its  upper  surface,  tapering  to  an  obtuse  point.''  In  a 
specimen  at  hand  (Cat.  No.  19359,  U.S.N.M.)  the  tongue  resembles 
that  of  PhalaenoptUus  nitidus^  but  has  the  postero-lateral  spines 
much  less  elongate.  The  tongue  in  this  specimen  measures  10  mm. 
long  by  3  mm.  broad  at  the  base.  In  outline  the  lateral  margins  are 
nearly  straight,  so  that  in  profile  the  tongue  is  like  an  elongate 
triangle.  Pointed  papillae  projecting  backward  begin  on  the  mar- 
gins at  a  point  anterior  to  the  middle  and  continue  to  the  base.  The 
last  in  the  series  toward  the  base  of  the  tongue  are  the  largest. 
The  postero-lateral  spines  are  moderately  elongate  and  there  are  no 
other  projections  from  the  posterior  margin.  Small  scattered  coni- 
cal papillae  cover  the  posterior  half  of  the  upper  surface.  Toward 
the  base  there  is  one  row  on  either  side  of  the  center  composed,  re- 
spectively, of  two  and  three  papillae  each  that  point  in  toward  the 
center. 

The  tongue  of  SetocJuilcis  vocifera  has  likewise  been  described  by 
MacGiUivray '  who  notes  that  it  is  "  slender,  tapering  'to  a  point, 
very  thin,  with  two  long-pointed  papillae  at  the  base,  and  numerous 
small  papillae  on  its  upper  surface."  In  specimens  examined  by  the 
writer  the  tongue  in  this  species  also  resembles  that  described  in 
Phalaenoptilw  mtidua.  In  form  it  is  slender  and  elongate  with  a 
triangular  outline.  One  specimen  seen  (Cat.  No.  223661,  U.S.N.M.) 
is  10.5  mm.  long  by  3  mm.  broad  at  the  base.  Spinose  processes 
appear  on  the  margin  about  one-half  of  the  distance  back  from  the 
tip;  these  increase  slightly  in  size  toward  the  posterior  part  of  the 

1  History  of  Brlttsh  Birds,  London,  vol.  3,  1840,  pp.  630  and  634. 

*  In  ilndnbon,  J.  J.,  Omltboliglcal  Biography,  Bdlnbnrgh,  1889,  vol.  S,  p.  806. 
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tongue.  The  postero-latend  spines  are  elongated  as  slender,  pointed 
processes,  and  there  are  six  or  seven  small  backward-projecting 
papillae  on  the  upper  surface  of  the  tongue  near  the  base.  The 
hyoidean  muscles  in  this  species  are  very  slight  in  development 

No  alcoholic  specimen  of  Antraetoimu  earoUnenais  is  at  hand,  bir. 
the  tongue  in  this  species  (also  described  by  William  MacGKllivray  ^ 
is  said  to  be  ^^  very  small,  *  *  *  attenuated,  tapering,  flat  above, 
covered  with  papillae,  of  which  there  is  a  large  one  at  the  base  'i 
each  side;  the  tip  is  narrow,  but  rather  obtuse."  No  drawing  shov* 
ing  the  tongue  is  given,  but  from  the  description  quoted  it  is  evidt^i.: 
that  it  resembles  in  general  type  the  tongues  of  PhcHaenoptihUj  t  ji- 
rimulguB^  and  Setochalcis. 

The  tongue  of  ChardeUes  virginiamu,  while  similar  to  that  cl 

other  Caprimulgidae,  shows  a  slightly  different  development.    Tl.* 

organ  in  the  nighthawk  (fig.  7)  is  small  in  comparison  to  the  si: 

of  the  mouth  opening,  but  is  strong  and  heavy.   It  measures  approx: 

mately  9  mm.  long  by  4.7  mm.  broad  at  the  base,  so  that  it  is  sLor 

and  broad  in  comparison  with  the  lingual  appendag^ 

of  other  genera  in  this  family  that  have  been  describe^l 

This  difference  was  noted  by  MacGillivray '  in  Lj 

dissections  of  birds  made  for  Audubon.    In  outlin. 

the  tongue  of  GhordeUes  vh^imanus  is  trianguhr. 

with  the  lateral  margins  slightly  concave.     The  p<^- 

Fio.  7.-ToHau»     tero-lateral  angles  are  produced  as  curved  spinose  pnx- 

or  CHOBDiiLia     esses,  and  the  line  of  the  base  is  incised  at  the  centt  r. 

CkI^cIt^  No!     T^®  lateral  margins  of  the  tongue  are  armed  with 

2252S5,     U.S.     spinose  papillae,  which  are  small  and  weak  anterior::- 

^'^'^'  and   become   strong   and    heavy   toward    the    ba^^. 

Stronger  processes  arm  the  posterior  margin,  and  the  broaden^: 

basal  third  of  the  tongue  has  its  dorsal  surface  covered  with  pointt^i. 

harsh  papillosites,  all  directed  toward  the  pharynx.    The  byoidia^ 

muscles  are  fairly  strong  and  well  developed. 

In  ChordeUea  acutipennis  the  tongue  resembles  that  described  ir. 
C.  virginiomua  but  is  smaller,  measuring  only  7.5  nmL  long  by  4./- 
mm.  broad  at  the  base.  The  postero-lateral  spines  are  somewh:.: 
longer  so  that  the  posterior  margin  appears  more  deeply  indse-i 
The  lateral  outlines  and  the  arrangement  and  size  of  the  spines  ar 
practically  the  same  as  in  the  larger  nighthawk.  The  tongae  is  the^ 
birds,  though  small,  appears  so  much  stronger  than  in  the  other 
Caprimulgidae  and  is  so  heavily  armed  witii  papillae  that  it  moit 
be  supposed  that  it  plays  an  important  r61e  in  the  swallowing  of  food. 
Certainly  the  development  of  spines  is  so  striking  tiiai  the  tongue  ic 
this  genus  can  not  be  considered  rudimentary  or  functionleas. 

t  Andnbon,  J.  J.,  Ornltholoflaa  Btognpby,  Bdtnbarili*  1889,  toL  5,  pp.  403-408. 
•Idem,  p.  407. 
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The  relationships  of  the  goatsuckerlike  birds  of  the  groups  char- 
acterized by  the  genera  Podargus^  Nyetibius^  and  Oaprimulgw  have 
been  interpreted  in  various  ways  by  different  authors.  Sharpe^ 
placed  Podargue  in  a  suborder  Podargi  of  the  Coraciif ormes,  while 
he  united  Nyctihiua^  which  he  considered  as  the  type  of  a  distinct 
family,  the  Nyctibiidae,  with  the  Caprimulgidae  in  another  suborder, 
the  Caprimulgi.  Beddard'  and  Gadow*  on  anatomical  grounds 
joined  all  these  with  Steatorrds  under  (me  suborder  known  as  the 
Caprimulgi. 

Mr.  Bidgway*  in  his  recent  treatment  of  the  group  has  proposed 
a  subcnrder  Nycticoraciae  to  include  the  superfamilies  Caprimulgi 
(Caprimulgidae  -f  Nyctibiidae),  Podargi  (Podargidae)  and  Steator- 
nithes  (Steatomithidae). 

The  grouping  of  Steatorma,  Podargus  and  its  allies,  NyottbiuSj  and 
the  various  genera  belonging  to  the  Caprimulgidae  in  one  suborder 
under  the  Coraciif  ormes  is  one  that  seems  logical  in  view  of  the  facts 
known  through  modem  research  into  the  afSnities  of  these  birds. 
Steatomis  as  an  outlying  aberrant  form,  though  seeming  to  belong 
to  this  suborder,  is  so  different  from  the  other  genera  included  in  the 
Nycticoraciae  that  it  is  readily  separated  from  them  in  a  well  cir- 
cumscribed division,  and  may  be  dismissed  without  further  comment. 
A  survey  of  the  facts  now  known  concerning  the  anatomy  of  NyoH- 
Hus^  however,  together  with  the  structural  characters  of  this  genus 
previously  recorded,  serve  to  show  that  the  gap  between  the  two  re- 
maining superfamilies  recognized  by  Mr.  Ridgway  is  less  trenchant 
and  sharply  defined  than  has  been  supposed.  In  the  following  table 
are  given  Uie  details  of  12  of  the  main  structural  characters  of  use  in 
the  classification  of  the  members  of  this  group  remaining  after 
Steatorrds  is  removed. 


Podor^ttf. 


NycUMw. 


CapiimulgldM. 


00  gland 

Powder  down  patches. 

Carotid  arteries 

Ssrrlnx. 

Left  Uver  lobe 

Tongue 

Cervical  vertel)rae 

Stemum 

Proooraooidal  process. 

Basipterygold 
PauSnes..... 


Number  of  jkhalanges  in 
fborthtoe. 


Absent 

PrBsent  .••.. 

One  (left) , 

Branehlal , 

More  than  one-half  as 

large  as  right. 
Large,  with  transparent 

paperllke  tip,  spinose 

basally. 

18 

Poor  notched 

Large,  reaching  fnroa- 

lom  and  acapnia. 

Absent. 

Broad  thronghont. 

slightly  expanded 

iMisteriorly. 
Pfve 


Absent 

Present , 

One  (left) 

Tracheo-bronchiaL 

One-flfth   as  large   as 

rirfit. 
Hediam,  shaped  like  a 

spearhead,  leebly  pa- 

\c!^^.: 

Ponrnotoiied ., 

Small,  not  reaching  fur- 

culnm. 

PrBsent.. 

Narrow  anteriorly. 

greatly  expanded 

posteriorly. 
Plve 


Present. 

Absent. 

Two. 

Tracheo-bronohial. 

One^hird  to  one-half 

as  large  as  right. 
Small,    triangular   in 

outline,  more  or  less 

si^ose. 
14. 

Two  notched. 
Small,    not    reaching 

fnrculnm. 
Present. 
Narrow  anteriorly. 

greatlv  expanded 

posteriorly. 
Pour. 


^  Beview  of  Recent  Attempts  to  Classify  Birds,  1891,  pp.  79,  81. 

*  Stmctnre  and  Classification  of  Birds,  1898,  pp.  231-244. 

*  Classification  of  Vertebrata,  1898,  pp.  86-37. 

« Birds  of  North  and  Middle  America,  BnlL  60,  U.  B.  Nat  Mns.,  part  6,  1914,  pp. 
487-489. 
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It  will  be  noted  that  in  five  of  the  characters  outlined,  Nyctibim 
agrees  with  the  Podargidae,  and  in  five  with  the  Caprimulgidae.  In 
the  absence  of  an  oilgland,  presence  of  powder  down  patches,  ^ngle 
carotid  artery,  four  notched  sternum,  and  the  possession  of  five 
phalanges  in  the  fourth  toe  Nyctibius  resembles  Podargus  (here 
taken  as  typical  of  the  family  Podargidae).  While  in  its  tracheo- 
bronchial syrinx,  14  cervical  vertebrae,  presence  of  basipterygoid 
processes,  development  of  the  procoracoidal  process,  and  the  form  of 
its  palatines  NyctHbius  is  similar  to  the  Caprimulgidae.  It  is  seen 
from  a  study  of  these  points  then,  that,  as  Gadow  stated,^  the 
Nyctibiidae  seem  to  form  an  intermediate  group  between  the  other 
two.  Study  and  comparison  of  the  known  characters  of  AegotheUi 
which  forms  another  family  of  this  group,  the  Aegothelidae,  serves 
to  narrow  the  gap  between  Podargidae  and  Caprimulgidae  still 
more.*  It  is  thought  that  the  two  major  groups  will  be  found  still 
more  closely  allied  when  more  is  known  of  Aegothelea^  and  when 
Batriwhostorrvua  has  been  more  carefully  investigated.  From  present 
knowledge  Batrachoatomus  seems  to  belong  in  the  family  Podargidae 
as  it  is  said  to  have  a  four-notched  sternum,  a  bronchial  syrinx,  and 
a  desmognathous  palate,  while  it  lacks  basipterygoid  processes.  It 
differs  from  Podargvs  in  possessing  an  oil  gland. 

From  the  facts  outlined  above  it  seems  that  the  suborder  Nyctico- 
raciae  of  the  Order  Coraciiformes  may  be  divided  into  two  super- 
families,  the  Steatomithoidae  with  the  single  genus  Steatomis  and 
the  Caprimulgoidae  with  the  families  Podargidae,  Nyctibiidae, 
Aegothelidae,  and  Caprimulgidae.  In  the  second  superfamily  the 
Podargidae,  though  specialized,  are  considered  lowest  and  the  Capri- 
mulgidae highest  in  development.  The  Nyctibiidae  and  the  Aegothe- 
lidae seem  to  be  about  on  the  same  level,  though  on  the  whole  the  lat- 
ter seems  the  more  primitive. 

^  Bronn's  Klassen  and  Ordnungen  des  Thler-Reicha,  VOgel,  toI.  2,  p.  243. 

*A8  alcoholic  specimens  or  skeletons  of  Aeyothelea  are  not  available,  the  writer  Is 
indebted  for  information  on  this  genus  and  on  Batrachoaiomua  to  the  following:  Bed- 
dard.  Structure  and  Classification  of  Birds,  1898,  pp.  231-244 ;  Gadow,  Bronn's  Klassen 
und  Ordnungen  des  Thier-Belchs,  Vdgel,  vol.  2,  pp.  242-243 ;  to  brief  notes  gleaned  from 
'Other  sources,  and  to  such  characters  as  are  available  from  the  study  of  skins. 
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FOUK  NEW  AFRICAN  PARASITIC  HYMENOPTERA  BE- 
LONGING TO  THE  SUBFAMILY  MICROGASTERINAE. 


By  A.  B.  Gahan, 
0/  t?ie  Bureau  of  Entomology,  United  States  Department  of  Agriculture. 


The  following  four  species  of  parasitic  Hymenoptera  were  re- 
ceived in  1916  by  the  Bureau  of  Entomology  from  Mr.  C.  C.  Gowdey. 
All  the  specimens  were  reared,  but  in  only  two  cases  are  the  names 
of  the  host  caterpillars  known.  Very  few  Microgasterinae  appear  to 
have  been  recorded  from  Africa  and  these  will  form  an  interesting 
addition  to  the  known  fauna. 

Family  BRACONIDAE. 

Subfamily  Micsogastehinae. 

MICROGASTER  FASaiPBNNIS,  n«w  ipmImi. 

Female. — Length,  2.9  mm.  Black;  palpi  and  scape  reddish  testa- 
ceous; flagellum  fusco-testaceous  basally,  becoming  piceous  toward 
the  apex;  anterior  femora,  narrow  apex  of  median  femora,  anterior 
and  median  tibiae  and  tarsi,  and  a  broad  basal  annulus  on  the  hind 
tibiae  pale  reddish  testaceous ;  remainder  of  legs  black  or  blackish ; 
jfirst  and  second  ventral  abdominal  segments  pale;  apical  one- fourth 
of  the  forewing  distinctly  clouded,  the  basal  three-fourths  hyaline, 
stigma  and  veins  dark  brown.  Head,  mesoscutum,  and  scutellum 
closely,  strongly  punctured,  the  punctures  not  confluent;  face  with 
a  delicate  median  carina  from  the  base  of  antenna  half  way  to 
clypeus;  frontal  depression  smooth  and  polished;  posterior  orbits 
more  sparsely  punctured  than  the  face;  mesoscutum  without  parap- 
sidal  furrows;  mesopleura  punctate  above  and  below  with  a  nearly 
impunctate  area  medially ;  propodeimi  rugoso-punctate,  with  a  strong 
median  carina,  the  anterior  margin  nearly  smooth ;  hind  coxae  large, 
strongly  punctured,  subopaque,  extending  backward  to  the  middle 
of  the  abdomen;  hind  femora  sculptured  like  their  coxae;  hind  tibiae 
slightly  curved,  the  longer  tibial  spur  equal  to  two-thirds  the  length 

Proceedings  U.  8.  National  Museum.  Vol.  64— No.  2262. 
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of  the  basal  tarsal  joint;  second  cubital  cell  of  forewing  very  minute, 
triangular;  abdomen  about  equal  to  the  thorax  in  length,  compressed 
from  the  sides,  its  greatest  width  not  more  than  half  the  width  of 
thorax  at  the  tegulae;  first  tergite  twice  as  long  as  broad,  the  apex 
scarcely  broader  than  the  base,  the  lateral  apical  angles  slightly 
rounded;  tergites  all  polished;  ovipositor  slightly  exerted  but  not 
extending  beyond  the  apex  of  abdomen,  very  slightly  curved 
downward. 

Male. — ^Agrees  with  the  female  except  that  the  middle  femora 
and  the  hind  tibiae  are  mostly  testaceoua 

Type-locality. — ^Kampala,  TJganda,  British  East  Africa. 

Type.— Cfit.  No.  21598,  U.S.N.M. 

Host. — Deilemera  apicdis  Walker. 

Sixteen  females  and  three  males  received  by  the  Bureau  of  Ento- 
mology from  Mr.  C.  C.  Gowdey  and  on  his  authority  reared  from  the 
above-named  host. 

The  cocoons  of  this  species  are  pure  white  and  arranged  side  by 
side  in  a  compact  mass  like  the  cells  in  honeycomb.  The  arrange- 
ment of  the  cocoons  is  similar  to  that  of  some  species  of  MicropUtis 
and  the  nonsculptured  abdomen  also  suggests  that  genus,  but  the 
long  spurs  on  hind  tibiae  and  the  absence  of  crenulate  episternauli 
place  the  species  in  Microgaater. 

APANTELBS  PALUDOCINCTUB,  imw  spadM. 

Ferrude. — ^Length,  2.9  mm.  Black;  mouthparts,  scape,  legs,  in- 
cluding all  coxae,  venter  of  the  abdomen  and  the  first  and  second 
dorsal  segments  pale  testaceous;  wings  hyaline,  veins  and  stigma 
dark  brown.  Head  polished  with  sparse  weak  punctures  on  face; 
antennae  about  as  long  as  the  body,  the  first  six  flagellar  joints  sub- 
equal  and  three  times  as  long  as  thick,  following  joints  gradually 
shorter.  Thorax  smooth,  polished,  the  mesoscutum  anteriorly  and 
the  mesopleura  anteriorly  and  below  moderately  punctured,  the 
stemauli  smooth  and  not  deeply  impressed;  propodeum  smooth, 
impunctate,  without  a  median  carina;  hind  coxae  extending  back- 
ward beyond  the  middle  of  the  abdomen  and  sparsely  punctured; 
abdomen  smooth  and  polished,  narrow,  its  greatest  width  only  a 
little  more  than  half  the  width  of  thorax  at  tegulae;  first  tergite 
slightly  narrower  at  apex  than  base  and  about  twice  as  long  as  broad 
at  base;  second  tergite  with  a  short  oblique  furrow  on  each  side  ot 
the  middle  extending  backward  and  laterally  from  the  angles  of  the 
first  tergite;  ovipositor  not  exerted  beyond  the  apex  of  abdomen. 
Male  imknown. 

Type-locality. — ^Kampala,  Uganda,  British  East  Africa. 

Type.— CKt.  No.  21699,  U.S.N.M. 

Host. — PapUio  demodocua  Esper. 
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Six  female  specimens  received  by  the  Bureau  of  Entomology  from 
Mr.  C.  C.  Gowdey,  and  on  his  authority  reared  from  the  above- 
named  host. 

APANTELES  UGANDAENSIS.  new  spadM. 

Female. — ^Length,  2Si  mm.  Black ;  mouthparts,  scape,  pedicel,  three 
or  four  basal  flagellar  joints,  tegulae,  and  the  legs  except  the  hind 
coxae  pale  testaceous,  the  apex  of  hind  tibiae  and  their  tarsi  slightly 
infuscated;  ventral  abdominal  segments  one  and  two  also  testaceous; 
wings  hyaline,  stigma  and  costa  dark  brown,  the  other  veins  paler. 
Head  smooth  or  nearly  so,  with  obscure  punctures  on  the  face;  face 
rather  narrow,  the  greatest  distance  between  the  eyes  below  the 
antennae  very  slightly  less  than  the  distance  from  the  base  of  antennae 
to  clypeus;  antennae  shorter  than  the  body,  the  first  flagellar  joint 
about  two  and  one-half  times  as  long  as  thick,  second  to  the  sixth 
joints  each  about  one  and  one-half  times  as  long  as  thick,  joints  be- 
yond the  sixth  to  the  apex  slightly  shorter,  the  apical  four  or  five 
joints  more  or  less  pedicellate;  malar  space  not  greater  than  the 
width  of  a  mandible  at  base;  thorax  for  the  most  part  impunctate, 
the  mesoscutum  anteriorly  and  the  pleura  anteriorly,  with  some  very 
weak  punctures;  propodeum  polished  without  a  median  carina;  hind 
coxae  with  some  obscure  punctures  along  the  upper  side;  transverse 
part  of  discoideus  distinct;  abdomen  about  equal  to  the  thorax  in 
length,  smooth,  polished  throughout,  distinctly  narrower  than  the 
thorax,  first  tergite  about  twice  as  long  as  broad  at  base,  slightly 
broader  at  base  than  apex ;  second  tergite  with  an  oblique  furrow  each 
side  extending  from  the  lateral  angles  of  the  first  tergite  backward 
and  toward  but  not  reaching  the  lateral  margins;  ovipositor  not  ex- 
tending beyond  the  apex  of  abdomen. 

Male. — ^Unknown. 

Type-locality. — ^Kampala,  Uganda,  British  East  Africa. 

Type.— Ctit.  No.  21600,  U.S.N.M. 

Host. — ^A  Pyralid  on  Hibiscus. 

Four  females  received  by  the  Bureau  of  Entomology  from  Mr. 
C.  C.  Qowdey. 

APANTELES  60WDETI,  new  spedei. 

Female. — ^Length,  2  mm.  Black;  palpi  and  scape  beneath  pallid; 
coxae  all  black;  anterior  and  median  femora,  tibiae,  and  tarsi  and 
the  posterior  femora  and  tibiae,  except  apex  of  latter,  pale  testaceous; 
apex  of  hind  tibiae  and  their  tarsi  brownish  black;  abdomen  black, 
except  ventral  segments  one  and  two,  which  are  concolorous  with  the 
legs;  wings  hyaline,  the  costal  and  radial  veins  and  stigma  dark 
brown,  other  veins  paler.  Head  smooth,  with  very  obscure  weak 
punctures  on  the  face  and  posterior  orbits;  distance  from  the  an- 
tennae to  the  base  of  clypeus  not  more  than  two-thirds  the  shortest 
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distance  between  the  eyes  below  the  antennae;  antennae  longer  than 
the  body,  flagellar  joints  one  to  six  subequal  and  nearly  three  times  as 
long  as  thick,  following  joints  gradually  shortening  toward  the  apex, 
the  apical  joints  about  twice  as  long  as  thick  and  not  distinctly  pedi- 
cellate; mesoscutum  anteriorly,  mesopleura  along  the  anterior  mar- 
gin, and  the  mesostemum  obscurely  punctured,  smooth;  remainder 
of  thorax  polished  impunctate  or  practically  so;  propodeum 
smooth,  without  a  median  carina,  the  longitudinal  carina  laterad  of 
the  spiracles  rather  weak;  transverse  abscissa  of  discoideus  obsolete; 
hind  coxae  impunctate  polished,  attaining  the  middle  of  the  abdo- 
men ;  abdomen  polished,  narrow,  its  greatest  breadth  not  more  than 
half  the  width  of  thorax  at  tegulae,  first  tergite  narrower  at  apex 
than  base  and  about  twice  as  long  as  broad  at  base,  second  tergite  with 
an  oblique  furrow  from  the  posterior  lateral  angles  of  the  first  tergite 
to  the  lateral  margins;  ovipositor  extending  very  slightly  beyond 
apex  of  abdomen. 

Male. — ^Agrees  with  female  except  in  the  usual  sexual  charactera. 

Type-localUy. — ^Kampala,  Uganda,  British  East  Africa. 

Typc—Cst.  No.  21601,  U.S.N.M. 

Ten  specimens  received  by  the  Bureau  of  Entomology  from  Mr. 
C.  C.  Gowdey  and  reared  according  to  the  label  from  an  unknown 
caterpillar. 
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DESCRIPTIONS  OF  TEN  NEW  ISOPODS. 


By  Peabl  L.  Boone, 
Aid,  DiviHon  of  Marine  Invertebrates,  United  States  National  Museum, 


The  10  new  species  herein  described  are  accumulations  from  vari- 
ous collections  of  Isopods  transmitted  to  the  United  States  National 
Museum. 

The  one  new  genus,  Pteriaopodus,  is  so  widely  different  from  all 
previously  known  forms  of  the  suborder  Cymothoidea  that  it  has 
been  necessary  to  establish  a  new  family  for  it,  the  Pterisopodidae. 

The  illustrations  were  made  by  Mrs.  E.  Bennett  Decker,  under 
my  direction. 

Suborder  GNATHIDIE. 

Family  GNATHIIDAE. 

GNATmA  TBIOBPATmONA,  iww  spadM. 

Plate  91,  fig.  3. 

Male. — Body  elongate,  2.9  mm.  wide,  8.8  mm.  long,  head  and 
thorax  of  nearly  uniform  breadth,  about  2.8  mm.;  abdomen  quite 
narrow,  0.9  mm.,  gradually  tapering  posteriorly.  Head  large,  sub- 
quadrangular,  dorsal  surface  deeply  carinated;  a  median  dorsal 
groove-like  depression  divides  the  head  into  two  lobes;  this  depres- 
sion widens  anteriorly  forming  a  deep  V-shaped  excavation,  enhanc- 
ing the  bilobed  impression ;  below  this  depression  the  frontal  margin 
is  produced  triangularly  into  a  rostral  process  with  a  tooth-like  pro- 
jection on  either  side  of  the  median  point;  the  frontal  margin  of  each 
supraocular  lobe  is  recurved,  having  a  tricrenulate  aspect.  The 
superior  antennae  have  a  pedimcle  of  four  stout,  subequal  articles, 
and  a  flagellum  of  four  short,  fine  articles,  and  extend  to  the  flagel- 
lum  of  the  inferior  antennae;  the  inferior  antennae  have  a  peduncle 
of  four  unequal  articles  and  a  flagellum  of  eight  small  articles,  and 
are  one  and  one-half  times  as  long  as  the  mandibles.  The  eyes  are 
elongate-oval,  composite,  moderately  large,  and  placed  in  the  extreme 
anterolateral  margina 

The  mandible  is  2  mm.  long  with  the  outer  margin  a  smooth, 
thickened  ridge,  broad  at  the  base  and  decidedly  tapering  toward 
the  tip  which  is  acutely  incurved;  the  inner  margins  are  produced 
into  three  distinct  blades — a  superior,  which  is  very  narrow  and 
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slightly  expanded  at  the  base,  where  it  is  about  half  as  wide  as  the 
middle  blade;  thence  narrowing  to  a  mere  line  with  the  inner  marg^ 
produced  into  three  low,  blunt  undulations.  The  superior  and  mid- 
dle blades  are  separated  by  a  comparatively  straight  groove;  the 
middle  blade  is  subovate,  broadly  expanded  in  the  middle,  with  ihe 
inner  margin  recurved,  giving  the  appearance  of  four  conical  teeth; 
the  area  between  the  middle  and  inferior  blades  is  a  deeply  excavated, 
twisted  groove;  the  inferior  blade  is  three-fourths  as  long  as  the 
middle  blade,  is  broadly  expanded,  subtriangular,  with  the  apex 
produced  and  truncate,  and  the  inner  margin  undulating.  Hie 
maxilliped  has  a  palp  of  four  articles. 

Thorax:  The  first  segment  is  rudimentary,  imited  with  the  head 
as  indicated  by  a  suture  line  on  the  median  dorsal  area;  the  second 
and  third  segments  are  each  about  1  mm.  long  witii  the  lateral  parts 
curved  and  expanded  anteriorly;  the  fourth  segment  is  slightly  less 
than  1  mm.  wide,  with  the  antmor  margin  strai^t,  the  postlateral 
parts  very  little  produced ;  the  fifth  segment  is  extremely  long,  about 
3|  mm.,  subconvex,  marked  anteriorly  by  a  ridge-like  carination 
from  side  to  side  and  longitudinally  by  a  median  depression;  the 
sixth  is  similar  to  the  fifth,  but  slightly  longer  and  tapering  pos- 
teriorly; the  seventh  segment  is  abruptly  narrower  than  the  pre- 
ceding segment  and  is  surrounded  by  the  projections  of  the  sixth 
segment. 

Abdomen :  This  has  the  first  five  segments  distinct,  similar,  each 
almost  0.6  mm.  long,  subconvex,  and  the  terminal  segment  triangu- 
lar, 2i  times  as  long  as  the  preceding  segment.  The  uropoda  have 
the  peduncle  extremely  short;  the  inner  branch,  long,  narrow,  pos- 
teriorly obtusely  truncated;  the  outer  branch  is  similar  but  is  ob- 
tusely pointed  posteriorly. 

The  holotype,  an  adult  male,  and  two  additional  specimens  (Cat 
No.  60408,  U.S.N.M.)  were  collected  by  the  United  States  Bureau  of 
Fisheries  steamer  Fish  Hawk  at  station  7282,  Gulf  Stream  off  Key 
West,  Florida,  February  19, 1902,  in  a  depth  of  109  fathoms. 

This  species  is  readily  distinguished  by  its  unique  mandibles  and 
the  curiously  excavated  head.  ' 

Suborder  CYMOTHOIDEA. 

Family  CIROLANIDAE. 

CIROLANA  HERIOTENSIS,  ii«w  spedei. 

Plate  91,  fig.  2. 
Body  oblong-ovate,  9  mm.  long,  4.9  mm.  wide.    Head  wider  than 
long  with  the  frontal  margin  widely,  evenly  roimded.*   The  first  pair 

^The  frontal  margiii  is  evenly  ronnded.  The  cleft  appearance  in  plate  8,  figure  2,  Is 
caused  by  the  artist's  representation  of  the  antennae. 
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of  antennae  have  the  first  «nd  second  articles  about  equal,  0.4  mm. 
long,  the  third  short  and  a  flagellum  of  10  articles,  and  extends  about 
to  the  first  article  of  the  flagellum  of  the  second  antennae.  The  sec- 
ond pair  of  antennae  has  the  first,  second,  and  third  a^rtioles  very 
short,  stout,  subequal;  the  fourth  and  fifth  articles  about  equal,  each 
as  long  as  the  first  three  articles  taken  togethei^;  the  flagellum  is 
long,  slender,  tapering,  consists  of  18  articles  and  extends  to  the  an- 
terior margin  of  the  fourth  thoracic  segment.  The  eyes  are  small, 
round,  complex,  and  situated  in  the  anterolateral  angles  of  the  head. 
The  frontal  lamina  is  conspicuous,  with  the  anterior  margin  triangu- 
late.   The  maxilliped  has  a  palp  of  five  articles. 

Thorax :  The  first  segment  is  wide,  with  the  lateral  margin  pro- 
duced around  the  head  to  the  posterior  end  of  the  eye.  There  are 
no  epimera  on  the  first  segment.  The  second  to  seventh  segments 
are  similar,  subequal,  each  about  1  mm.  long;  the  epimera  are  dis- 
tinct on  all  six  segments  and  have  the  outer  postlateral  angles  grad- 
ually acutely  produced,  those  of  the  last  three  extending  consider- 
ably beyond  the  segments.  The  first  three  pairs  of  legs  are  prehen- 
sile, the  last  four  ambulatory ;  the  inner  margins  of  all  seven  pairs 
are  furnished  with  strong  spines. 

Abdomen:  This  has  the  first  segment,  except  a  small  area  on  each 
side,  entirely  concealed  by  the  seventh  thoracic  segment;  the  second, 
third,  and  fourth  segments  are  each  about  1  mm.  long,  subequal,  with 
the  postlateral  angles  incurvate ;  the  fifth  segment  is  slightly  longer 
than  the  fourth,  but  abruptly  narrower  and  with  the  lateral  parts  not 
produced ;  the  sixth  segment  is  2  mm.  long,  subtriangular,  with  the 
apex  roundly  truncate,  crenulated,  and  ornamented  with  a  row  of 
spines.  The  peduncle  of  the  uropod  is  not  quite  1  millimeter  long 
on  the  outer  margin,  but  is  nearly  three  on  the  inner,  with  the  margin 
between  recurved;  the  inner  branch  is  about  as  long  as  the  sixth  ab- 
dominal segment,  with  the  outer  part  evenly  rounded  and  the  inner 
part  broadly  expanded  and  rounded  posteriorly.  The  outer  branch 
is  oval  and  about  half  as  long  as  the  inner.  The  entire  margins  of 
both  branches  are  decidedly  crenulate  and  fringed  with  spines. 

Color:  The  specimen  is  heavily  banded  crosswise  with  light  brown 
stripes,  with  an  equal  light  creamy  area  between  them  on  the  head, 
thorax,  and  first  five  abdominal  segments;  the  sixth  segment  and 
uropoda  are  similarly  marked  but  have  the  bands  longitudinally 
placed. 

The  holotype,  an  adult  male  (broken),  and  another  specimen  were 
collected  in  August,  1912,  at  Home  Lagoon,  Hermite  Island,  Monte- 
bello  Islands,  Australia  (Orig.  No.  116),  and  are  in  the  collections 
of  the  Cambridge  Museums,  England. 
3343—19— Proc.N.M.  vol.54 ^39 
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This  species  resembles  Cirolana  harfordi^  (LockingtOB),  but  is 
readily  distinguished  from  it  by  the  bizarre  color  pattern  and  the 
different  posterior  margination  of  the  head.  The  present  species  has 
the  first  abdominal  segment  only  partly  concealed  and  the  second  ab- 
dominal segment  not  at  all  concealed,  while  Cirolana  harfardi  has  the 
first  two  abdominal  segments  entirely  concealed. 

Family  EXCORALLANIDAE. 

EXCORALLANA  BERBICEN8I8,  n«w  spmIm. 

Plate  92.  fig.  1. 

Body  ovate,  three  and  one-fourth  times  as  long  as  wide,  13  mm., 
4  mm. 

Head  wider  than  long,  3  mm.,  2  mm.,  with  the  anterior  margin 
widely,  evenly  rounded,  and  the  posterior  margin  straight  The 
eyes  are  large,  composed  of  large  ocelli,  occupy  the  sides  of  the  head, 
and  are  separated  in  front  by  a  distance  equal  to  the  length  of  one 
eye.  The  first  pair  of  antennae  have  a  peduncle  of  two  articles  each 
about  0.5  mm.  long  and  a  flagellum  of  11  short,  subequal  articles, 
and  extends  almost  to  the  fifth  article  of  the  second  antennae.  The 
second  pair  of  antennae  has  the  first,  second,  and  third  articles  very 
short,  subequal,  the  fourth  and  fifth  articles  about  equal,  each  as  long 
as  the  first  three  taken  together,  a  flagellum  of  26  short,  subequal 
articles,  and  extends  to  the  middle  of  the  fourth  thoracic  segment 

The  left  mandible  is  distinctly  bidentated,  interlocking  with  the 
right  mandible. 

Thorax :  The  segments  are  subequal ;  the  epimera  are  distinct  on  all 
except  the  first  segment;  the  first  two  are  rounded  posteriorly,  the 
last  four  have  the  outer  posterior  angle  gradually  more  acutely  pro- 
duced. The  first  three  pairs  of  legs  are  prehensile,  the  last  four  are 
ambulatory ;  all  have  the  inner  margin  beset  with  short,  stout  spines. 

Abdomen :  The  first  segment  is  about  half  concealed  by  the  thorax ; 
the  second,  third,  and  fourth  are  subequal  in  length  but  have  the 
outer  posterior  angle  gradually  more  produced;  the  fifth  is  longer 
than  the  preceding  segment,  by  which  it  is  almost  entirely  overlapped 
on  either  side;  it  is  ornamented  by  two  blunt  tubercles,  one  on  either 
side  of  the  median  line ;  the  posterior  margin  is  produced  to  a  median 
point,  giving  the  segment  a  triangular  appearance;  the  sixth  segment 
is  triangulate  with  the  apex  evenly  rounded  and  ornamented  near  the 
base  with  four  almost  invisible  tubercles,  one  on  either  side  of  the 
median  line  and  <me  near  the  base  of  the  peduncle  of  each  uropod. 

The  peduncle  of  the  uropod  is  short  and  bears  a  tubercle  near  the 
outer  angle;  the  larger,  inner  branch  is  broadly  rounded  posteriorly, 

^Atgfk  harfordi  Locklngton,  Proc.  Cal.  Acad.  Set.,  vol.  7,  1877,  pt  1,  pi  46.  Cirolana 
harfordi  Blclianlion,  Proc.  IT.  S.  Nat  Mas.,  toI.  21,  1899,  pp.  822-S28. 
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the  smaller,  outer  branch  is  very  narrow,  obtusely  pointed  posteriorly, 
and  bears  six  teeth  in  the  outer  margin.  The  terminal  segment  and 
both  blades  of  the  uropoda  are  heavily  fringed  with  fine,  closely  set 
hairs. 

Pleopoda:  Four  pairs,  subequal,  similar  in  structure;  the  outer 
branch  is  the  larger  and  is  broadly  evenly  rounded ;  the  inner  branch 
is  about  two-thirds  the  size  of  the  outer  and  of  similar  shape. 

The  holotype  and  an  additional  specimen  (Cat.  No.  50402, 
U.S.N.M.)  were  collected  in  the  Rio  Berbice,. British  Guiana,  by  the 
Rev.  James  Aiken,  February,  1913. 

This  species  is  at  once  recognized  by  the  simplicity  of  the  sculpture 
of  the  telson. 

Family  CYMOTHOIDAE. 

BSAGA  OCdDENTAUS,  new  ipccka. 

Plate  91,  fig.  1. 

Female. — Body  ovate,  17  mm.  long,  11  mm.  wide.  Head  triangu- 
late with  the  apex  producjBd  and  slightly  truncate,  forming  a  blunt 
rostral  process  about  1  mm.  long.  Eyes  large,  c(»nplex,  elongate- 
ovate,  and  located  in  the  extreme  postlateral  angles  of  the  head. 
The  first  antennae  are  composed  of  seven  short,  stout,  subequal 
articles  and  are  about  three- fourths  as  long  as  the  second  pair.  The 
second  antennae  consist  of  eight  short,  stout,  subequal,  articles  and 
extend  almost  to  the  first  thoracic  segment. 

The  first  thoracic  segment  is  3  mm.  long  and  has  the  anterolateral 
margins  slightly  produced  and  the  postlateral  margins  obliquely 
truncated;  the  second  and  third  segments  are  each  1.5  mm.  long, 
the  fourth  is  2  mm.  long,  the  fifth  and  sixth  are  each  1.2  mm.  long, 
and  the  seventh  is  0.9  mm.  long. 

All  of  the  segments  except  the  first  have  the  lateral  area  divided 
by  a  diagonal  carination,  which  causes  the  postlateral  angles  to  appear 
as  elevated,  horn-like  projections;  these  segments  have  distinct  epi- 
mera  extending  along  the  lateral  borders;  the  epimera  gradually  in- 
crease posteriorly  in  breadth  and  have  the  external  postlateral  angles 
roundedly  produced.  All  seven  pairs  of  legs  are  strongly  prehensile 
and  have  the  dactyl  extremely  curved,  the  tip  being  excavated,  S(»ne- 
what  resembling  an  arrowhead. 

The  marsupial  pouch  is  composed  of  three  pairs  of  plates.  These 
are  thpracically  attached  and  are  very  convex,  overlapping  each 
other  like  rosebud  petals. 

Abdomen:  This  has  the  first  segment  entirely  and  the  second 
partly  concealed  by  the  seventh  thoracic  segment,  the  second  seg- 
ment appears  about  1  mm.  long  and  has  the  lateral  parts  concealed, 
the  third  and  fourth  segments  are  each  about  1.1  mm.  long,  the  fifth 
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is  about  1.4  mm.  long  in  the  median  area  but  narrows  toward  the 
sides  and  has  the  posterior  margin  recurved.  The  terminal  segment 
is  4.8  mm.  long  and  5  mm.  wide,  slightly  asymmetrical,  shield-shaped. 
The  uropoda  have  the  peduncle  quite  flexible  and  the  inner  posterior 
angle  decidedly  elongated ;  the  inner  blade  is  elongate-ovate,  fringed 
with  hairs;  the  outer  blade  is  about  1  mm.  longer  than  the  inner, 
has  the  outer  margin  decidedly  curved  and  the  inner  nearly  straight 
The  uropoda  are  not  quite  as  long  as  the  terminal  segment. 

The  pleopoda  are  rather  thick,  ovate,  leaf-like  structures,  but  are 
too  broken  in  the  type-specimen  to  permit  of  critical  diagnosis. 

The  holotype,  an  ovigerous  female,  was  collected  oflf  the  coast  of 
California  by  Messrs.  LeConte  and  Dana  in  1866  and  is  in  the  col- 
lections of  Yale  Museum,  Cat.  No.  302. 

This  species  is  the  first  representative  of  the  genus  recorded  from 
the  west  coast  of  North  America,  all  previously  recorded  species  be- 
ing from  the  east  coast  of  South  America. 

PTERISOPODIDAE,  new  family. 

Body  strongly  depressed,  oval.  Mandiblejs  small,  .with  a  palp  of 
three  articles.  Cutting  edge  broad,  dentate.  First  maxillse  with 
outer  lobe  slender,  tipped  with  small  spines ;  inner  lobe  feeble*  Max- 
illiped  with  a  palp  of  two  articles.  Eyes  feebly  developed,  incon- 
spicuous. 

Thorax:  All  seven  segments  with  lateral  extremity  widely  ex- 
panded and  produced  distally  into  an  acute,  roughly  triangular 
process  with  apex  directed  posteriorly,  this  formation  becoming  men' 
conspicuous  on  the  last  three  segments.  Epimera  perfectly  fuse<l 
with  segments.  Legs:  All  seven  pairs  strongly  prehensile.  Th3 
first  joint  strongly  produced  into  a  curious  wing-like  process  which 
is  roughly  triangular,  with  the  apex  directed  outward  and  pos- 
teriorly;  that  of  the  first  leg  fused  with  the  thorax;  those  of  second 
to  seventh  free,  conspicuous. 

Abdomen:  Compressed,  deddedly  narrower  than  thorax,  com- 
posed of  six  segments,  strongly  curved  and  produced  posteriorly, 
overlapping  each  other;  sixth  segment  large.  Uropoda  lateral,  fan- 
like. 

PTERISOPODUS,  new  geniiB. 

With  characters  of  family,  only  genus  known,  of  which  the  type  is 
Pterisopodus  hartscM^  new  species,  collected  in  Bahia  Honda,  Cuba, 

PTERIflOPODUS  BARTSCm,  ntw  spMlea. 

Plate  89,  figs.  2-5. 

Body  strongly  depressed,  oval,  14  mm.  long,  10.8  mm.  wide;  tho- 
racic margins  produced  acutely  into  roughly  triangular,  wing-like 
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formations.  A  broad,  median  dorsal  black  band  extends  the  length 
of  the  body;  followed  on  either  side  by  a  narrower  creamy,  band, 
then  a  broader  black  band  which  widens  posteriorly  extending  to  the 
extreme  lateral  margin  from  the  fifth  thoracic  backward;  the  lateral 
margins  of  the  head  and  first  three  thoracic  segments  are  tipped 
with  cream  color. 

Head  wider  than  long,  3.5  mm.,  2.5  mm.,  anterolateral  margin  oval; 
median  posterior  margin  oval,  less  curved  postlaterally.  Eyes  very 
feeble,  located  in  postlatcral  angles  of  head.  The  antennae  are  short 
and  attached  so  far  on  the  ventral  surface  of  the  head  that  they 
are  scarcely  visible  dorsally.  The  first  pair  consist  of  eight,  short, 
stout,  subequal  articles  and  extend  almost  to  the  middle  of  the  first 
thoracic  segment.  The  antennae  are  similar  but  slightly  longer,  con- 
sisting of  ten  articles.  Mandibles  small,  with  a  palp  of  three  articles. 
First  maxillae  with  outer  lobe  slender,  tipped  with  small  spines; 
inner  lobe  feeble.    Maxilliped  with  palp  of  two  articles. 

Thorax:  First  segment  2.5  mm.  long,  anterior  margin  excavated, 
anterolateral  angles  bluntly  produced  beyond  the  angles  of  the  head; 
second,  three-fifths  as  long  as  first;  third,  a  little  less  than  second; 
fourth  as  long  as  second;  fifth  and  sixth  slightly  longer  than  the 
fourth ;  seventh  slightly  less  than  sixth.  Epimera  perfectly  coalesced 
with  segments,  line  of  fusion  wanting;  the  lateral  parts  widely' ex- 
panded and  produced  distally  into  an  acute,  roughly  triangular 
process  with  apex  directed  posteriorly.  Legs :  Seven  pairs,  subequal, 
strongly  prehensile,  similar  in  structure.  The  first  joint  strongly 
produced  into  a  curious  wing-like  process,  which  is  roughly  tri- 
angular with  acute  apex  directed  outwardly  and  posteriorly;  this 
process  on  the  first  leg  fused  with  the  first  thoracic  segment,  those 
of  second  to  seventh  legs,  inclusive,  distinct;  those  of  the  second  and 
third  legs  are  so  produced  as  to  be  conspicuous  on  the  dorsal  side; 
the  second  process  equals  in  length  the  produced  extremity  of  the  sec- 
ond segment;  the  third  is  slightly  less  than  the  extremity  of  the 
third  segment;  the  fourth  to  seventh,  inclusive,  are  not  visible 
dorsally ;  the  fourth  and  fifth  are  stout  and  not  quite  so  long  as  the 
third ;  the  sixth  is  slenderer  and  longer  than  the  fifth ;  the  seventh  is 
slender  and  quite  pointed ;  the  second  joint  of  the  leg  is  very  small ; 
the  third  is  the  longest  with  unique  basal  curvature  adapted  to 
sculpture  of  the  first  joint;  the  fifth  is  slightly  longer  than  the 
fourth ;  the  sixth  is  a  strongly  curved  claw  folding  over  on  the  fifth, 
with  a  tip  reaching  the  basal  part  of  the  fifth  joint.. 

AbdomeA :  This  consists  of  six  segments,  the  first  of  which  is  hid- 
den, except  the  postlateral  extremity,  by  the  thorax ; '  the  second, 
third,  fourth,  and  fifth  segments  are  subequal,  about  1  mm.  long; 
they  are  decidedly  curved  posteriorly  and  overlap  each  other,  the 
postlateral  angles  are  acutely  produced,  the  sixth  segment  is  shield- 
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shape,  wider  than  long  (4  ^mm.,  3.1  mm.),  its  length  being  slightly 
greater  than  that  of  the  £rst  five  segments;  the  postlateral  margin  is 
evenly  rounded.  Uropoda  2  mm.  long,  biramous;  peduncle  triangu- 
lar, posterior  margin  bluntly  toothed,  with  inner  postlateral  angle 
acutely  produced;  outer  branch  slender,  curved,  terminating  in  a 
bluntly  rounded  point;  the  inner  branch  is  about  the  same  length, 
more  oval  basally,  but  also  blmitly  pointed  distally.  Pleopoda  five 
pairs,  natatory,  biramous,  outer  branch  larger,  oval,  folding  over  the 
smaller  but  similar  inner  blade. 

The  holotype,  a  single  specimen  (Cat.  No.  60406,  n.S.N.M.),  was 
collected  in  Bahia  Honda,  Cuba,  June  7, 1914,  by  Dr.  Paul  Bartsch 
and  Mr.  John  B.  Henderson  of  the  Tamaa  Barrera  Expedition  to 
Northwestern  Cuba.      (Coll.  No.  604.) 

Family  SPHAEROMIDAE. 

SPHABBOMA  EXOSPHAEROMA,  mw  species. 

Plate  90,  figs.  1,  3. 

Body  oval,  twice  as  long  as  wide,  11  mm.,  5.5  mm.  ^  Head  twice  as 
wide  as  long,  anterior  margin  evenly  rounded,  posterior  margin  be- 
tween the  eyes  straight,  deeply,  widely  carinated.  Eyes  very  large, 
round,  compound,  located  in  the  postlateral  angles  of  the  head.  The 
first  antennae  have  the  first  segment  inconspicuous,  the  second  elon- 
gated, the  third  not  quite  as  long  as  the  second;  the  flagellum,  which 
is  broken,  retains  seven  articles  and  extends  midway  to  the  first 
thoracic  segment  The  second  antennae  have  the  basal  article  incon- 
spicuous, the  second  about  1  mm.  long,  the  third  about  1.5  mm.,  the 
{purth  about  1.75  mm.,  and  the  fifth  about  2  mm.  long;  the  flagellum, 
which  is  broken,  retains  16  articles,  the  first  to  ninth  inclusive,  each 
bearing  on  the  outer  distal  margin  a  stiff  brush  of  setae.  The  second 
antennae  (broken)  extend  to  midway  the  first  thoracic  segment.  The 
maxilliped  has  a  palp  of  five  lobes;  the  second,  third,  and  fourth  of 
these  are  more  lobed  than  are  previously  described  Sphaeromas^  but 
this  lobing  is  less  pronounced  than  is  found  in  typical  Exoaphaero- 
mas.  The  second,  third,  fourth,  and  fifth  lobes  of  the  maxilliped  are 
furnished  with  brushes  of  long  hairs. 

The  thorax  has  the  first  segment  about  0.5  mm.  wider  than  the 
rest,  with  the  lateral  margin  widely  expanded  anteriorly,  curving 
around  the  eye  to  the  anterior  margin ;  posteriorly  expanded  acutely 
and  produced,  overlapping  the  anterior  half  of  the  second  thoracic 
segment;  the  posterior  margin  is  deeply  carinated.  The  second  to 
fifth  segments  are  subequal,  the  seventh  is  nearly  as  wide  as  the  first 
segment.    The  legs  are  all  ambulatory. 

The  abdomen  is  composed  of  two  segments.  The  first  has  suture 
lines  indicating  the  coalescence  of  several  segments.    The  terminal 
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segment  is  domelike  with  the  posterior  margin  evenly  roimded.  The 
two  branches  of  the  uropoda  are  about  of  equal  length;  the  fixed  in- 
ner branch  is  oar-blade  shaped;  the  movable  outer  branch  is  more  ta- 
pering posteriorly  and  has  the  outer  margin  distinctly  tridentate  on 
the  right  uropod,  and  bidentate  on  the  left.  The  margins  of  the  ter- 
minal segment  of  the  abdomen  of  both  branches  of  the  uropoda  are 
fringed  with  very  minute,  closely  set  hairs. 

The  entire  body  surface  is  marked  with  fine  brown  pigment  spots; 
dense  granulations  arranged  in  longitudinal  ridges  occur  on  either 
side  of  the  thoracic  segments,  and  a  double  row  of  coarse  granulations 
borders  the  posterior  margin  of  each  thoracic  segment,  which  is  dis- 
tinctly carinated. 

The  holotype  (Cat;  No.  50407,  U.S.N.M.),  comes  from  Mariveles, 
Luzon,  Philippine  Islands,  and  was  collected  by  Mr.  Albert  M. 


The  species  is  unquestionably  a  form  intermediate  between  the  two 
genera  SpJiaeroTna  and  Exosphacroma^  more  pronouncedly  so  than 
EmoBphaeroma  crenulatum  Richardson^  or  Sphaeroma  globicauda* 
Dana,  and  after  a  critical  examination  of-  the  types  of  many  species 
of  both  genera,  I  feel  it  is  probable  that  the  finding  of  additional 
specimens  will  make  it  imperative  to  unite  these  genera. 

EXOSPHABROMA  BABRERAB,  new  iiMdca. 
Plate  90,  flgs.  2,  4. 

Body  elongate-ovate,  convex,  very  contractile;  length,  13.5  mm., 
width  7  mm. 

Head  subcrescentic,  anterolateral  margins  produced,  entirely  con- 
cealing the  antennae.  Eyes  large,  round,  compound,  situated  in  the 
extreme  postlateral  region  of  head ;  the  posterior  margin  of  head  be- 
tween the  eyes  is  decidedly  carinated.  The  first  antennae  are  about 
four-fifths  as  long  as  the  second  pair,  and  have  the  first  and  second 
articles  of  the  peduncle  decidedly  swollen,  the  second  being  much 
shorter  than  the  first;  the  third  is  long  and  slender  and  the  flagellum 
consists  of  20  articles.  The  second  antennae  extend  backward  and  lie 
under  the  epimeral  plates  of  the  first  to  third  thoracic  segments, 
reaching  to  the  anterior  margin  of  the  second  thoracic  segment;  the 
peduncle  consists  of  five  subequal  articles  and  the  flagellum  of  19 
articles.  The  maxiUiped  has  a  palp  of  three  articles.  The  mandible 
has  a  palp  of  three  articles. 

Thorax :  The  first  segment  is  2  mm.  long,  with  the  lateral  margins 
decidedly  expanded  and  produced  anteriorly,  surrounding  the  ante- 
rolateral margin  of  the  head;  also  expanded  and  acutely  produced 

^  E909phaeroma  orenulatum  Richardson,  Trans.  Conn.  Acad.  Sciences,  vol.  11,  1002, 
pp.  292-298,  pi.  89,  flff.  40. 

*Bphaerom9  glohioauda  Dana.  Stebbing.,  T.  R.  R.,  The  Fauna  and  Geography  of  th« 
Maldlve  and  Laccadlve  Archipelagos,  vol.  2,  pt.  3,  lOOG.  p.  710. 
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postlaterally.  Second  segment  1  mm.  long.  Second,  third,  and 
fourth  segments  subequal,  fifth,  sixth,  and  seventh  segments  nar- 
rower and  subequal,  the  lateral  margins  decidedly,  acutely  produced 
into  a  toothlike  process;  epimera  completely  coalesced  with  seg- 
ments, but  with  line  of  fusion  very  distinct. 

Legs:  AU  six  pairs  are  ambulatory,  subequal,  similar  in  structure; 
the  third,  fourth,  and  fifth  joints  are  heavily  fringed  along  the  inner 
margin;  the  dactyl  of  each  is  distinctly  bifid. 

Abdomen:  This  is  biarticulate;  the  first  five  segments  are  fused, 
the  first  is  entirely  and  the  second  almost  entirely  hidden  by  the 
thorax ;  three  suture  lines  on  either  side  mark  the  areas  of  the  third, 
fourth,  and  fifth  segments,  respectively;  these  suture  lines  are  lost 
on  the  median  region;  the  terminal  segment  is  smooth,  domelike, 
with  two  indistinct  blunt  tubercles  posteriorly ;  the  postlateral  mar- 
gin is  triangularly  produced,  pointed  acutely  at  the  median  ex- 
tremity and  with  a  distinct,  small,  pointed  tooth  on  either  side  of 
the  median  point.  The  uropoda  are  shorter  than  the  terminal  seg- 
ment, the  immovable  inner  branch  is  the  larger,  and  has  its  outer 
postlateral  angle  truncate ;  the  inner  movable  branch  is  three-fourths 
as  broad,  lanceolate,  and  with  its  outer  postlateral  angle  very  acute 
and  the  entire  outer  branch  minutely  crenulated  on  the  lateral 
margins.  There  are  five  pairs  of  pleopoda,  which  are  biramous  and 
heavily  fringed  with  fine  hairs. 

The  holotype  (Cat.  No.  50404,  U.S.N.M.)  was  collected  at  Ca- 
banas, Cuba,  by  Dr.  Paul  Bartsch  and  Mr.  John  B.  Henderson,  of 
the  Tamos  Bcarrera  Expedition  to  Northwestern  Cuba,  1914.  (Coll. 
No.  512.) 

This  species  is  readily  recognized  by  the  unique  sculpturings  of 
its  domelike  telson. 

Suborder  IDOTHEOIDEA. 
Family  ARCTURID AE. 

ASTAaLLA  CAUFOBNICA.  new  ipedaik 

Plate  89,  fig.  1. 

Body  narrowly  elongated,  6.1  mm.  long,  exclusive  of  antennae, 
and  2.2  mm.  wide.  A  distinct  median  dorsal  ridge  is  present,  which 
attains  its  greatest  prominence  in  It  bluntly  conical  tubercle  on  the 
anterior  part  of  the  fourth  thoracic  segment.  Segments  decidedly 
convex  dorsally.  Fourth  thoracic  segment  two-fifths  the  length  of 
entire  body.    Sutures  deeply  constricted. 

Head  slightly  wider  than  long  (0.9  mm.,  0.75  mm.),  with  decided 
anterior  excavation  between  the  produced  anterolateral  angles;  lat- 
eral margins  lobate,  swollen  anteriorly  by  prominent  ocular  lobes. 
Eyes  composite,  suboval,  9.6  mm.  long.,  situated  anterolaterally. 
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Superior  antennae  about  1.5  mm.  long,  basal  joint  short,  stout;  sec- 
ond and  third  article  slightly  longer,  very  slender;  flagellum  short,, 
four-ringed,  bearing  olfactory  filaments.  Inferior  antennae  very 
slender,  as  long  as  the  body,  (6.1  mm.),  basal  joint  short,  anterior 
margin  produced  into  serrations  which  encup  the  base  of  the  second 
article;  second  article  slenderer  posteriorly,  slightly  swollen  an- 
teriorly, twice  the  length  of  the  first;  third  and  fourth  articles  of 
equal  length,  one-third  longer  than  the  second;  fifth  and  sixth  ex- 
tremely shoi^t,  subequal,  flagellum  less  than  last  peduncular  segment. 
The  maxilliped  has  a  palp  of  five  articles. 

Thorax :  First,  second,  and  third  segments  of  equal  length  but  of 
gradually  increasing  width;  lateral  parts  of  first  segment  expanded, 
surrounding  the  posterior  part  of  head,  anterolateral  angles  extend- 
ing to  the  eyes;  epimera  of  the  second  and  third  segments  distinct, 
lateral  margin  broadly  expanded,  lobate;  fourth  2.6  mm.  long,  de- 
cidedly wider  anteriorly  than  the  preceding  segments,  thence  nar- 
rowing posteriorly  (greatest  width  2.2  mm.,  least  width  0.9  mm.),  a 
prominent  median  dorsal  tubercle  summits  the  greatest  width  and 
a  similar  less  prominent  one  the  least  width  of  this  segment ;  the 
boarder  epimera  occupy  the  anterolateral  angles;  posterior  margin 
deeply  excavate ;  fifth  segment  0.3  mm.  long,  the  sixth  less,  the  sev- 
enth equals  the  sixth ;  epimera  on  last  three  segments  small,  angular, 
occupying  the  anterolateral  angles. 

Abdomen :  .This  consists  of  two  segments,  the  first  of  which  is 
short  and  evenly  vaulted  above,  while  the  terminal  segment  is  long, 
narrow,  and  produced  on  the  sides  near  the  base  into  an  acute  process 
er  expansion  of  the  lateral  margin,  and  a  second  similar  but  less 
prominent  process  two-thirds  of  the  length  of  the  last  near  the  pos- 
terior end ;  the  extreme  termination  being  blunt  and  triangular. 

First  four  pairs  of  legs  slender,  forward-directed,  densely  hir- 
sute, each  successive  pair  longer  than  the  preceding;  the  last  three 
pairs  ambulatory,  gradually  decreasing  in  length. 

The  holotype  (Cat.  No.  50401,  U.S.N.M.),  an  adult  female,  was 
collected  by  the  Venice  Marine  Biological  Station,  on  seaweed,  at 
Venice,  California. 

This  species  is  at  once  distinguished  from  previously  described 
AstacUlaa  by  its  greater  size  and  the  unique  pyramidlike  shape  of  the 
fourth  thoracic  segment. 

Suborder  ONISCOIDEA, 
Family  ONISCIDAE. 

PHILOSCIA  MINUnSSUCA,  n«w  ipflcfes. 

Plate  92,  fig.  2. 

Body  elongate-ovate,  about  two  and  a  half  times  as  long  as  wide, 
4  mm.,  1.6  mm.    Head  about  twice  as  wide  as  long,  with  ih^  frooital 
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margin  broadly,  evenly  rounded,  and  the  anterolateral  angles 
rounded,  the  eyes  being  so  situated  on  a  ridge  as  to  produce  the  ap- 
pearance of  a  small  lobe  in  front  of  each  eye.  The  eyes  are  small, 
compound,  lateraL  The  first  pair  of  antennae  are  inconspicuous* 
rudimentary,  consisting  of  one  small  joint,  tipped  with  a  few  bristlea 
The  first,  second,  and  third  articles  of  the  second  antennae  are  short, 
stout,  subequal;  the  fourth  article  is  twice  as  long  as  the  third;  the 
fifth  is  slightly  greater  than  the  fourth ;  the  flagellum  is  Particulate ; 
the  second  pair  of  antennae  extends  to  the  anterior  margin  of  the 
third  thoracic  segment.  The  maxilliped  has  a  palp  of  three  articles. 
The  first  maxilla  has  the  inner  plate  furnished  with  several  small 
spines;  the  outer  plate  is  quadridentate. 

Thorax :  The  first  segment  is  the  longest,  about  as  long  as  the  head, 
with  the  anterolateral  margins  decidedly  curved  and  extending 
around  the  head  to  the  posterior  margin  of  the  eye;  the  second  to 
seventh  segments  are  subequal;  the  epimera  are  completely  fused 
with  the  segments.  The  lateral  margins  of  the  first  three  segments 
are  straight,  the  postlateral  angles  of  the  fourth,  fifth,  sixth,  and 
seventh  segments  are  gradually,  acutely  produced,  that  of  the  seventh 
entirely  concealing  the  sides  of  the  first  and  second  abdominal  seg- 
ments; also  the  anterior  margin  of  the  third  segment  The  legs  are 
all  ambulatory,  similar  and  subequal. 

Abdomen:  This  is  decidedly  narrower  than  the  thorax;  the  first 
and  second  segments  are  strongly  compressed  and  paii;ly  concealed 
by  the  seventh  thoracic  segment;  the  third,  fourth,  and  fifth  segments 
are  subequal,  each  about  equal  to  the  first  and  second  segments  taken 
together,  and  having  the  postlateral  angle  gradually  acutely  prox 
duced;  the  sixth  segment  is  small,  triangular,  with  the  apex  bluntly 
pointed.  The  peduncle  of  the  uropoda  extends  to  the  extremity  of 
the  abdomen;  the  inn^  branch  is  very  slender,  pointed,- and  extends 
about  1  millimeter  beyond  the  abdomen;  the  outer  branch  is  about 
1  mm.  long  and  0.2  mm.  wide,  and  is  bluntly  pointed  at  the  end. 

Ck>lor:  yellowish  with  irregular  fuscous  patches  and  with  a  longi- 
tudinal light  area  or  band  in  the  middle  of  the  dorsal  surface. 

This  species  is  nearest  to  PMloscia  culebrae  Moore,^  but  differs  in 
the  following:  (1)  The  biarticulate  flagellum  of  the  second  antennae; 
(2)  the  head  is  more  rectangular,  and  the  lobed  aspect  of  its  frontal 
margin  is  less  decided;  (3)  the  appendages  are  less  setiferous;  (4) 
the  abdomen,  as  a  whole,  is  wider  and  shorter,  its  lateral  line  being 
approximately  continuous  with  that  of  the  thorax. 

The  holotype  and  six  additional  specimens  (Cat.  No.  50403,  U.  S. 
N.  M.),  secured  "on  bat  guano''  in  Hunt's  Cave,  New  Providence, 
Bahamas,  June  29, 1914,  were  presented  to  the  United  States  National 
Museum  by  Mr.  George  P.  Etiglehardt 

^PhUowia  eulebrae  Moore,  BulL  U.  S.  Fish  CommissioD,  voL  20,  pt  2,  1902,  p.  176. 
pL  11.  flci.  ia-17. 
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LEPTOTRICHU8  VEDADOENSIS,  new  speciaik 

Plate  92,  fig.  S. 

Body  elongate-ovate,  subconvex,  twice  as  long  as  wide,  6  nun.,  3 
mm.,  densely  granulated.  Head  produced  in  front  in  a  conspicuous 
median  lobe  whidi  is  squarish  with  the  anterior  margin  rounded 
and  is  tilted  upward  and  outward;  the  lateral  lobes  are  large  and 
divergent  and  broadly  rounded.  The  eyes  are  moderately  large,  oval, 
complex,  and  situated  at  the  base  of  the  lateral  lobes.  The  second 
antennae  have  the  first  four  articles  of  the  peduncle  subequal;  the 
fifth  is  much  longer,  about  1  mm. ;  the  flagellum  is  biarticulate,  the 
first  article  being  about  two-thirds  as  long  as  the  second  and  termi- 
nating in  a  minute  hook-like  point;  the  flagellum  is  about  as  long 
as  the  fifth  joint;  the  second  antennae  extend  to  the  anterior  margin 
of  the  second  thoracic  segment. 

Thorax:  The  first  segment  is  slightly  longer  than  the  others, 
about  1.1  mm.,  with  its  lateral  margins  expanded  and  surrounding 
the  head,  the  second  to  seventh  segments,  inclusive,  are  similar,  sub- 
equal,  with  their  lateral  parts  moderately  expanded  and  the  post- 
lateral  angles  gradually,  acutely  produced.  The  legs  are  similar, 
subequal,  and  have  the  inner  margin  ornamented  with  brushlike  tufts 
of  spines. 

Abdomen :  The  first  and  second  segments  are  compressed  and  have 
the  lateral  parts  concealed  by  the  seventh  thoracic  segment;  the 
third,  fourth,  and  fifth  segments  are  broadly  expanded,  forming  a 
continuous  curve  with  the  margin  of  the  thoracic  segments;  the  sixth 
segment  is  abruptly  narrow,  triangulate,  with  the  posterior  margins 
recurved.  The  peduncle  of  the  uropod  is  broad,  about  two-thirds  as 
long  as  the  terminal  segment;  the  inner  branch  is  minute,  placed  at 
the  inner  distal  angle  of  the  peduncle ;  the  outer  branch  is  broken  off. 

The  posterior  margins  of  the  head,  thorax,  and  first  five  abdomi- 
nal segments  are  heavily  carinated.  The  entirely  dorsal  surface  is 
densely  granulated,  has  scattered  minute  pigment  spots,  and  is  finely 
setiferous. 

The  holotype  (Cat.  No.  50405,  U.S.N.M.)  and  two  paratypes 
come  from  La  Puntilla,  Vedado,  near  Habana,  Cuba,  and  were  se- 
cured and  donated  to  the  United  States  National  Museum  by  Dr. 
Mario  Sanchez  Roig.    All  these  specimens  are  slightly  broken. 

This  species  is  very  near  Leptotrichus  granulatus  Richardson,*  but 
differs  from  it  in  the  following:  (1)  Greater  length  of  the  second 
antennae,  (2)  in  having  the  central  lobe  of  the  head  longer  or 
greater,  (3)  in  the  shape  of  telson,  (4)  the  carinated  aspect  of  the 
margins  of  the  segments  is  more  pronoimced  and  the  entire  specimen 
is  more  compact  than  is  Leptotrichus  grarvulatua. 

*  Lepiotriohu9  granulatut  Richatdson,  Trans.  Conn.  Acad.  Sciences,  voL  11,  1902,  p.  808, 

pL  40,  llg.  58.  nn,nin]o 
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EXPLANATION   OF  PLATES. 
Plate  89. 

Fig.  1.  Astadlla  californica,  new  species,  type,  lateral  view. 
2.  Pterisopodus  bartschi,  new  species,  type,  dorsal  view, 
B.  Pteriaopodus  hartschi,  new  species,  type,  ventral  view. 

4,  Pterisopodus  iHirtschi,  new  species,  type,  maxilliped. 

5.  Pterisopodus  hartschi,  new  species,  type,  mandible. 

Plate  90. 

Fick  1.  Sphaeroma  exospTiaeroma,  new  species,  type,  dorsal  view. 
2.  Exosphaeronia  barrerae,  new  species,  type,  dorsal  view. 
Z.Sphaerofna  exospJiaeroma,  maxilliped. 

4.  Exosphaeroma  barrerae,  ventral  view  of  head. 

Plate  91. 

Fig.  1.  Braga  occidentalism  new  species,  type,  dorsal  view. 
2.  Cirolana  hermitensis,  new  species,  type,  dorsal  view. 
8.  Cfnathia  triospathiona,  new  species,  type,  dorsal  view. 

Plate  92. 

Fio.  1.  ExooraUana  herbioensis,  new  species,  type,  dorsal  view. 
2.  Phiiosoia  minutissfma,  new  species,  type,  dorsal  view. 

5.  Leptotrichus  vedadoensis,  new  species,  type,  dorsal  view. 
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A  NEW  WEST  INDIAN  FOSSIL  LAND  SHELL. 


By  Paul  Bartsch, 
Curator  of  Marine  Invertebrates,  United  States  National  Museum. 


Among  a  lot  of  kitchen  midden  marine  shells  collected  by  Theodoor 
de  Booy  on  Salt  Kiver,  North  Coast  of  St.  Croix,  and  submitted  to 
the  United  States  National  Museum  for  determination,  is  the  shell 
of  a  Pleurodonte  belonging  to  the  Section  CwrdcoUus.  A  critical 
comparison  shows  it  to  be  quite  distinct  from  all  the  other  known 
members  of  the  group.    I  therefore  name  it : 

PLEURODONTE  DEBOOTI,  n«w  ipmIm. 

Plate  93. 

Shell  large,  very  broadly  conic,  depressed  above  and  well  rounded 
below.  Upper  surface  grayish-white  excepting  the  nuclear  turns, 
which  are  rusty  brown ;  and  a  band  of  the  same  color  about  one-fifth 
as  wide  as  the  whorl  situated  about  half  the  width  of  the  dark  band 
posterior  to  the  periphery.  The  basal  side  is  of  the  same  general 
color  as  the  upper  and  bears  a  rusty  spiral  band  a  little  distance 
anterior  to  the  periphery.  All  the  whorls  are  flattened.  Suture 
scarcely  indicated,  not  at  all  impressed.  Periphery  strongly  cari- 
nated.  Base  slightly  inflated,  strongly  rounded,  with  a  narrow, 
shallow,  impressed  umbilical  pit.  Aperture  subtriangular,  oblique; 
outer  lip  thickened  at  the  edge,  the  upper  less  so  than  the  basal, 
the  latter  as  well  as  the  columellar  portion  much  thickened  and 
reflected;  parietal  wall  covered  with  a  thin  callus.  Entire  surface 
both  above  and  below  marked  by  moderately  strong,  decidedly  re- 
tractively  curved  incremental  lines  and  the  exceedingly  fine,  crinkly, 
crisscross  markings  characteristic  of  all  the  members  of  the  section. 

The  type  (Cat.  No.  218039,  U.S.N.M.),  was  collected  by  Mr.  Theo- 
door de  Booy  in  kitchen  midden  deposits  on  Salt  River  in  northern 
St.  Croix,  West  Indies.  It  has  six  whorls  and  measures — ^altitude, 
26  mm. ;  greater  diameter,  58  mm. ;  lesser  diameter,  49  mm. 

Proceedinqs  U.  8.  National  Museum,  Vol.  64'-No.  2264. 
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In  the  flattening  of  the  upper  surface  of  the  whorls  the  present 
species  suggests  PleurodorUe  {CaracoUus)  mngistoma  Ferussac  from 
Haiti,  but  the  under  surface  is  entirely  different,  for  in  Pleurodonte 
{CaracoUu8)  (mgUtoma  there  is  no  umbilical  depression.  The  only 
other  form  which  approaches  it  in  the  flattening  of  the  whorls  is  the 
Haitian  Pleurodonte  (CaracoUus)  BoroooheiUi'hxkt  even  in  that  they 
are  not  so  flat  as  in  the  new  form,  nor  does  it  have  as  strong  an 
umbilical  depression  as  the  present  species;  in  that  character  this 
approaches  most  nearly  Pleurodonte  (CaraooUue)  caracolUu 

It  is  quite  possible  that  the  present  species  is  the  fossil  Pleurodonte 
carocolla  previously  reported  from  St  Croix.  The  existence  of  a 
member  of  the  Caracollue  section  on  this  island  argues  strongly  for 
a  former  land  connection  from  St.  Croix  to  Porto  Rico  and  the 
island  of  Vieques,  in  both  of  whidi  it  is  also  represented,  in  sfpite 
of  the  deep  water  existing  at  this  present  time  between  them  and 
St.  Croix.  Likewise,  the  presence  of  members  of  the  group  in  Haiti 
and  Santo  Domingo  is  equally  strong  evidence  of  former  land  con- 
nection across  the  channel  that  now  separates  them. 
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ANNOTATED  CATALOGUE  OF  A  COLLECTION  OF  BIRDS 
MADE  BY  MR.  COPLEY  AMORY,  JR.,  IN  NORTHEAST- 
ERN SIBERIA. 


By  J.  H.  Riley, 
Aid,  Division  of  Birds,  United  States  National  Museum. 


Mr.  Copley  Amory,  jr.,  accompanied  the  Koren  Expedition  to  the 
Kolyma  River  region  of  northeastern  Siberia  in  1914,  where  the  228 
specimens  of  birds  and  few  sets  of  eggs  listed  in  the  following  report 
were  collected,  and  generously  presented  to  the  United  States  Na- 
tional Museum.^ 

While  the  collection  contains  no  novelities,  it  included  a  number 
of  forms  previously  unrepresented  in  the  museum,  and  the  series 
of  hazel  grouse  from  the  Kolyma  has  enabled  me  to  describe  a  new 
form  from  further  south.* 

A  brief  sketch  of  Mr.  Amory 's  route  has  already  been  published ' 
and  Mr.  B.  Alexander,  who  accompanied  the  expedition,  collecting 
fossils  for  the  Smithsonian  Institution,  has  published  in  the  same 
number  (pp.  31-40)  an  account  of  the  country  along  the  lower 
Kolyma  and  the  Little  and  Big  Annuj  rivers,  tributaries  of  the 
Kolyma.  Mr.  Amory,  besides  collecting  on  the  two  Annuj  rivers,  the 
lower  Kolyma,  and  the  coast,  collected  further  up  the  Kolyma  in  the 
wooded  area  at  Yerkhni  and  in  the  foot  hills  of  the  Tomus  Chaja 
mountains  to  the  west  of  Verkhni. 

Mr.  Koren  had  previously  made  a  trip  to  the  same  region,  the 
birds  of  which  have  been  reported  upon  by  Thayer  and  Bangs,*  who 

*  On  his  way  north  along  the  Alaskan  coast  Mr.  Amory  collected  examples  of  the  foUow- 
Ing  species : 

Pufflnus  tenuirostria  (Temminck).     (Bristol  Bay.) 
Laru$  Iraohurhpnehut  Richardson.     (Kodiak  Island.) 
Heteraotitia  incanua  (Gmelln).     (Kodiak  Island.) 
Histrianicut  histriofiious  paoifieua  Brooks.     (Kodiak  Island.) 
Paaaerculua  aandioiohenMa  aandwichenaia  (Gmelln).     (King's  Cove.) 
Meloapiza  melodia  inaignia  Balrd.     (Kodiak  Island.) 
Corvua  caurinua  Balrd.     (Kodiak  Island.) 
Pica  pica  hudaonioa  Sabine.     (Kodiak  Island.) 

•  Proc.  Biol.  Soc.  Wash.,  vol.  29*  1916,  p.  17. 

>  Smiths.  Misc.  CoU.,  toI.  W,  No.  3,  1916,  pp.  46-61. 

*Proc.  New  England  Zool.  Club,  toI.  5,  April,  1914,  pp.  1-48,  with  an  outline  map  of 
the  region. 

Proceedings  U.  8.  National  Museum.  Vol.  64-'No.  2266. 

607 


Digitized  by 


Google 


608 


PR0CBBDJNG8  OF  THE  NATIONAL  MUSEUM. 


▼0L.54. 


have  described  most  of  the  novelties  not  previously  named  by  Butur- 
lin.  The  latter  spent  some  time  near  the  mouth  of  the  Kolyma  and 
made  large  collections  there  but  has  published  no  connected  account 
of  his  work,  to  my  knowledge,  though  in  his  paper  on  the  Rosy  Gull  ^ 
a  good  description  of  the  country  is  given  and  many  species  of  birds 
are  mentioned. 

Thayer  and  Bangs's  list  is  so  well  done  that  little  can  be  added  to 
what  they  have  already  said,  but  as  Mr.  Amory  seems  to  have  reached 
a  higher  point  on  the  Kolyma  than  Koren  did  on  his  previous  trip, 
he  naturally  secured  a  number  of  forms  not  obtained  by  the  latter, 
and  it  has  been  thought  advisable  to  publish  this  list,  with  the  field 
notes  of  the  collector,  as  a  supplementary  contribution  to  the  orni- 
thology of  a  little-known  region. 

For  convenience  of  comparison  the  species  are  listed  in  the  order 
followed  by  Thayer  and  Bangs. 

The  author  is  indebted  to  the  authorities  of  the  Museum  of  Com- 
parative Zoology  for  the  loan  of  a  series  of  Phylloscoptis  froc?ulus 
eversmamU  for  comparison.   . 

Family  TETRAONIDAE. 

1.  LAGOPUS  LAGOPUS  KORENI  Tk»j9t  and  Buid.* 

Seventeen  specimens  from  the  following  localities:  Annuj  River, 
September  12,  18,  and  28,  1914;  Little  Annuj  River,  September  23, 
November  9,  and  26, 1914;  Nijni  Kolymsk,  January  20,  February  11, 
and  June  12,  1916;  Verkhni  Kolymsk,  April  12,  17  and  20,  1915;  7 
miles  north  of  Nijni  Kolymsk,  May  19,  1916;  30  and  83  miles  west 
of  Verkhni  Kolymsk,  May  28, 1915;  Kolyma  Delta,  July  11, 1915. 

This  series  b^rs  out  the  characters  ascribed  to  it  by  the  describers, 
and  to  their  account  I  can  add  nothing.  In  measurements  it  comes 
very  close  to  Lagoptcs  I.  ungavue  as  the  following  table  will  show: 


LooaUty. 


Wing. 

TaU. 

Calmen. 

mm. 

mm. 

mm. 

260 

128.2 

20.6 

197 

121.9 

2a9 

200.6 

126.7 

19.1 

196.8 

119.9 

18.9 

195.6 

126.8 

17.8 

179 

110 

19.3 

191.2 

116.7 

18.3 

Depth 
ofhiU. 


Six  males  from  the  Kolyma 

Ten  males  from  Uneava 

Five  males,  west  side  of  Hudson  Bay.... 

Six  males,  northern  Alaska 

Flye  females,  Kolyma 

Ten  females,  Ungava 

Three  females,  west  side  of  Hudson  Bay. 


13 

13.5 

11.8 

12.8 

11.3 

12.9 

10.8 


Winter  resident  throughout  the  Kolyma  Valley. — C.  A. 

1  IWb.  1906,  pp.  131-139,  833-337.  400,  661-660. 

»  Proc.  New  England  Zool.  Club,  vol.  5,  Apr.  9,  1914,  p.  4. 
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2.  LAGOPUS  BUPESTRIS,  ralMpeciM7 

Three  males  and  one  fmiale,  67  miles  west  of  Yerkhni  Koljrmsk, 
May  6,  8,  14,  and  19,  1915 ;  one  male  and  one  female^  60  miles  west 
of  Verkhni  Kolymsk,  May  20, 1916. 

All  of  these  are  in  the  white  winter  plmnage  and  only  in  two  males 
and  one  female  are  there  any  feathers  of  the  summer  plumage  ap- 
pearing; in  the  case  of  the  males  (taken  May  19  and  20)  only  a  few 
feathers  on  the  top  of  the  head,  but  in  the  female  (May  20)  there 
are  numerous  feathers  on  the  back,  head,  wing-coverts,  and  upper 
breast,  mostly  concealed  by  the  white  feathers,  however. 

After  comparing  these  with  a  series  from  Alaska  I  can  find  no 
differences  in  size;  they  are  not  in  the  right  stage  of  plumage  to 
show  whether  there  is  any  difference  in  color,  so  for  the  present 
the  Kolyma  form  will  have  to  remain  in  doubt. 

In  the  Tomus  Chaja  Moimtains ;  winter  resident. — 0.  A. 

S/TBTRAO  PABVIROSTBIS  PARVIROSTRIS  Bonmparte. 

The  head  of  a  male,  Verkhni  Kolymsk,  April  13,  1915,  and  a 
female,  Verkhni  Kolymsk,  April,  1916. 

We  saw  one  in  September  on  the  Lesser  AnnuJ,  50  versts  [S3  miles]  east  of 
the  Kolyma,  where  the  larch  increases  in  size  and  quantity;  and  another  in 
the  same  locality  in  October.  None  around  Nijni  Kolymsk  and  they  are  not 
common  anywhere  in  the  lower  valley.  They  are  common  in  the  upper  valley 
and  are  used  for  food  by  the  Yakuts.  In  April  in  the  foothills  of  the  ^omus 
Chaja  Mountains  one  morning  a  boy  killed  three  males  with  his  rifle.  During 
a  three  weeks*  visit  to  the  priest  at  Verkhni  Kolymsk  several  were  brought  in 
to  him  by  the  natives. — O.  A. 

4.  TBTRASTBS  B0NA8IA  KOLTMXNSIS  Batvlla.i 

Four  males,  Verkhni  Kolymsk,  April  12  and  20,  1915 ;  two  males 
and  one  female,  67  miles  west  of  Verkhni  Volymsk,  May  8  and  17, 
1915. 

This  series  is  very  miiform  and  quite  different  from  any  of  the 
forms  with  which  I  have  beei^  able  to  compare  it.  The  form  I 
named  Tetrastes  honasia  amurensis*  approaches  it  in  certain  par- 
ticulars, but  is  quite  distinct,  and  as  the  differences  have  already 
been  pointed  out  in  the  description  they  need  not  be  repeated  here. 
Since  I  published  the  above  description  Mr.  S.  A.  Buturlin  has  pub- 
lishd  a  paper  quoted  in  the  footnotes,  revising  the  birds  of  this  genus. 
In  this  revision  he  renames  the  bird  I  described  from  Manchuria, 
but  fortunately  gave  it  the  same  name.  He  also  names  the  bird  from 
Ussuriland,  calling  it  Tetrastes  honasia  ussuriensis^  Seebohm's  de- 
scription *  of  Tetrao  septentrionalis  is  very  unsatisfactory.    He  does 

1  Messager  Oniltb.,  yol.  7,  No.  4,  1016,  p.  226. 
sProc.  BioL  Soc  Wash.,  vol.  29,  1916.     p.  17. 
•Messager  Ornith.,  yol.  7,  No.  4»  1916.    pp.  222  and  227. 
«Ibl8,   1884,  p.  480. 
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not  give  any  definite  locality,  but  Buturlin^  seems  to  restrict  See- 
bohm's  form  to  the  "  middle  course  of  the  Yenisei,  from  Ej-asnoyarsk 
to  the  confines  of  the  forest  and  westward  to  tibie  Oovemnient  of 
Tobolsk  and  southeast  to  the  Government  of  Sokutsk*^  Seebohm's 
type  should  be  in  the  British  Museum,  but  until  some  competent 
ornithologist  examines  it  and  fixes  the  name  there  is  nothing  to  do 
but  accept  Buturlin's  disposition  of  it  Fortunatdy  the  United 
States  National  Museum  possesses  a  female  from  the  Yenisei  of 
Seebohm's  own  ooUecting.  This  is  the  bird  I  referred  to '  as  prob- 
ably representing  a  new  form  when  I  was  under  the  impression  that 
the  Manchurian  bird  was  true  T.  b.  septentrumaUa. 

The  Yenisei  specimen  when  compared  with  T.  h.  kolymensis  is 
not  so  gray  above  and  the  white  markings  on  the  wings  and  the 
white  bars  on  the  feathers  below  are  more  restricted;  the  dark  bars 
to  the  feathers  on  the  underpart  of  T.  b.  kolymensis  are  also  darker 
and  heavier.  The  United  States  National  Museum  has  recently  ac- 
quired two  specimens  of  Tetrastes  from  Sakhalin  Island.  They 
agree  with  a  specimen  from  the  mouth  of  the  Amur  River  (near 
Nikolaievsk).  This  Amur  specimen  is  slightly  grayer  above  than 
the  two  males  from  I-mien-po,  Manchuria  (the  type  and  cotype  of 
my  T.  b.  anmrenris) ,  but  not  diff^i'^it  enough  in  my  opinion  to  war- 
rant a  separate  designation.  From  the  above  I  would  also  place  tiie 
T.  b.  ussuriensis  Buturlin  in  the  synonymy  of  T.  b.  amuriensis^  as  it 
hardly  seems  j)robable  that  two  forms  can  inhabit  practically  the 
same  country.  Nearly  all  species  of  grouse  have  two  phases  of 
plumage,  a  red  and  a  gray ;  but  they  are  not  distinct  forms  in  the 
general  acceptation  of  the  term,  as  Buturlin  seems  to  imply,  but 
variations.  In  some  parts  of  a  species^  range  one  of  the  phases 
may  be  lacking.  This  seems  to  be  the  case  with  T.  b.  kolymensUj  as 
there  are  no  birds  of  the  red  phase  in  the  series  before  me. 

Does  not  occur  below  Sredne  Kolymsk,  but  not  common  until  Verkhnl  is 
reached.  Saw  them  constantly  there  in  April  and  Hay,  near  the  Kolyma 
and  1^  the  foothills  of  the  Tomus  Chaja  llountains  before  leaving  the  timber. 
Winter  resident  south  of  Sredne  Kolymsk. — 0.  A. 

Family  GAVUDAE. 

6.  GAVIA  ADAMSI  (Gray). 

One  female,  Oape  Bolshaja  Baranov,  July  19, 1915;  and  one  with- 
out data  from  the  £olyma  Delta  regicm. 

6.  GAVIA  STBLLATA  (Pontoppidan). 

One  male,  Kolyma  delta,  July  16,  1915. 

^Messager  Ornlth.,  toI.  7,  No.  4,  191«.  p.  226. 
•Proc  Biol.  Soc  Wash.,  toI.  28,  1915,  p.  162. 
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Family  PROCELLARIIDAE. 

7.  FULICARUS  ROGERSI  CMsin. 

Two  males,  oflF  Indian  Point,  August  8, 1914.. 

These  two  specimens  are  very  dark  on  the  back,  in  fact  darker 
than  any  specimens  of  the  light  phase  of  Fulmarua  g.  glupiacha  with 
which  I  have  been  able  to  compare  them,  but  in  measurements  they 
are  nearer  Fulmarw  rogeraiy  which  averages  larger  with  a  heavier 
bill.  The  type  of  F.  rogersi  is  a  light-colored  bird,  in  fact  aberrant 
It  is  pure  white,  the  interscapular  region  and  scapulars  with  a  pale 
neutral  gray  wash;  wing-coverts  with  a  few  pale  neutral  gray  spots; 
bend  of  the  wing,  border,  and  primary-coverts,  mouse  gray;  pri- 
maries and  outer  secondaries  chaetura  drab,  with  inner  portion  of 
the  inner  web  white;  tail  feathers  mouse  gray,  white  on  the  inner 
web,  except  on  the  central  pair.  It  is  unsexed  and  measures:  wing, 
314;  tail,  120;  culmen,  38.5;  depth  of  bill  at  base,  19.5. 

For  comparison  I  append  the  following  averages: 


LoeaUty. 


Wing. 


TaU. 


Ctrimen. 


Deptb  of 
bfiiat 


Four  males  of  F.rogtrH, 

Two  males,  off  Indian  Point . , 
Four  males  of  F.  g.  glupischa . 


323.5 

391 

313 


126;  6 
129.7 
124.6 


mm. 
38.6 
39 
37.7 


19.4 
10.5 
17.6 


Family  ALCIDAE. 

8.  FKATEBCUIaA  G<UtHlCUIATA  (Nftvamm). 

One  male,  Emma  Harbor,  July  28, 1914. 

9.  AETmA  CRISTATBLLA  (PaHas). 

One  male,  Emma  Harbor,  July  29, 1914. 

10.  AETHIA  PUSILLA  (PaOaa). 

.  One  male,  off  Indian  Point,  August  8, 1914. 

11.  CEFPHUS  MANDfn  (Maadt). 

One  male.  Cape  Bolshaja  Baranov,  August  9, 1915. 

12.  CEPPmiS  COLUBIBA  Pallas. 

Four  males  and  two  females,  Emma  Harbor,  July  22,  28,  29,  Au- 
gust 5  and  8, 1914. 

Very  common,  Bmma  Harbor.— O.  A. 

Family  t^ABIDAE. 

IS..  LARUS  VEGAE  Paim^n. 

One  male  and  one  female,  Emma  Harbor,  August  4  and  5,  1914; 
one  female,  AJan  Island,  August  17,  1914, 
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14.  RHODoanraiA  BOOBA  aUcsUnmj). 

On  August  20,  1014,  Gapt  Koren  saw  fonr  young  Boss*  gnlls  as  we  passed 
north  of  AJan  Island. — 0.  A. 

IS.  STERNA  PARADISAMA  Brlmdclk 

Two  males,  Ajan  Island,  August  17,  1914;  one  female,  Nijni 
Kolymsk,  June  Ig,  1915. 

Fimiily  STERCORARIIDAE. 

14.  STBBCORARIUS  POXARINUS  (T«Miiiidc). 

One  male,  Cape  Bolshaja  Baranov,  August  1,  1915. 

IT.  snscoKABnm  PAaAsnncniB  (iiii»am). 
Two  males,  Kolyma  Delta,  July  12  and  16, 1915. 

Fanuly  PHALAROPODIDAE. 

18.  PHALAHOPUS  FUUCABIU8  (limumt). 

Two  males,  Kolyma  Delta,  July  7,  1915 ;  one  female,  Cape  Wan- 
karem,  August  12,  1914;  one  male,  Cape  Bolshaja  BaranoT,  August 
11, 1915;  one  male  ( ?),  three  females,  and  one  unsexed,  mouth  of  the 
Baranika  River,  August  16, 1915. 

The  two  males  taken  July  7,  have  begun  to  turn  white  down  the 
center  of  the  breast,  and  a  small  white  spot  is  appearing  on  the 
throat;  the  male  taken  August  11  has  the  lower  parts  particolored 
red  and  white,  the  latter  prevailing,  and  the  dusky  of  the  chin  has 
almost  entirely  disappeared;  all  the  other  specimens  are  white  below 
with  a  band  of  light  brownish  drab  across  the  foreneck.  None  of 
the  specimens,  except  one  male,  taken  August  11  show  any  great 
change  above  from  the  breeding  plumage;  the  foreheads  have  become 
white  and  a  few  of  the  feathers  of  the  winter  plumage  have  begun 
to  appear  along  the  scapular  region.  The  male  collected  August  11, 
has  more  of  the  gray  of  the  winter  plumage  appearing  on  the  back 
than  any  other  specimen  in  the  series. 

It.  LOBVES  LOBATUS  (Uuimm). 

Two  males,  Kolyma  Delta,  July  7,  1915;  one  male,  Sucharin, 
Koljrma  Delta,  July  9,  1915;  and  one  unsexed,  Baranika  Biver, 
August  16, 1915. 

Mr.  Amory  obtained  a  set  of  four  eggs  nearly  hatched  from  a  low, 
flat,  bare  island  at  the  mouth  of  the  Kolyma,  July  16,  1915.  The 
nest  was  situated  on  a  tuft  of  wet  moss  among  swampy  ^nigger- 
heads." 

Family  SCOLOPACIDAE. 

If.  GALUNAGO  GALLINAGO  EADI>EI  (BotvUn). 

One  male,  7  miles  north  of  Nijni  Kolymsk,  June  1, 1915;  one  male 
and  one  unsexed,  Nijni  Kolymsk,  June  24, 1915.  igtized  by GoOqIc 
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The  three  specimens  listed  above  are  lighter,  both  above  and  below 
than  in  a  series  of  five  specimens  from  western  Europe.  The  axil- 
laries,  though,  are  as  heavily  barred  as  in  any  European  bird  in  the 
series,  so  this  can  not  be  a  very  reliable  character.  As  there  seems  to 
be  some  doubt  of  the  applicability  of  Hodgson^s  name  ChdUnago  wni- 
clavua  as  given  by  Thayer  and  Bangs,^  it  is  probably  better  to  use 
Buturlin's  name.' 

There  seems  to  be  little  or  no  difference  in  size  between  European 
and  east-asiatic  birds,  as  the  following  will  show : 


Looditr. 

Wlnc. 

TUl. 

Colmen. 

Fonr  iiMik"  from  Enropo. 

W.2 
67.« 
67.7 
M.8 

66.9 

Tm  ^•V*«  from  oastflrn  Aris. ..................................  ^ 

00.5 

TtirM  f emalw  from  iSaroM 

70.8 

KlvhtCMnabkafrntniiMtflrn  A.<liA.............      -. . 

66.9 

81.  PISOBIA  ACUMINATA  (HMsidi). 

Two  females,  Sucharin  Island,  Kolyma  Deltai  July  9,  1916;  one 
female,  Kolyma  Delta,  July  14, 1915. 

88.  PlSOBIA  MACULATA  (VkOM). 

One  female,  immature,  Koliutschin  Bay,  August  10, 1914. 

88.  PISOBIA  BUFICOLLIS  (Pallai). 

One  male  and  one  female,  Emma  Harbor,  August  4, 1914. 

84.  PISOBIA  TBMMINCKn  (LtUtr). 

One  female,  Nijni  Kolymsk,  June  22, 1916. 

86.  ABdUATBLLA  COUBgl  BUswaj. 

One  immature  female,  Koliutsphin  Bay,  August  10,  1914. 

86.  CANU8  CANU8  B0GBB8I  IbttlMWS.* 

One  immature  female,  Chaun  Bay,  August  17, 1914. 

Mathews,  in  his  great  work  cited  below,  has  divided  the  knots  into 
three  races — an  European,  an  Asiatic,  and  an  American.  The  series 
at  my  command  seems  to  confirm  this  arrangement,  except  that  birds 
from  Alaska  seem  to  belong  to  ObQ  Asiatic  form.  Birds  from  the 
eastern  United  States  seem  to  be  paler  above,  with  more  rufous  and 
less  black,  when  compared  with  European  specimens.  Asiatic  birds 
are,  as  Mathews  says,  somewhat  intermediate,  darker  than  American 
specimens,  but  not  so  dark  as  those  from  Europe.  liVith  the  Asiatic 
race  I  would  include  the  Alaskan  specimens  as  above  stated,  since 
they  seem  to  be  identical 

*  Proe.  New  Bnsland  ZooL  Clnt),  toL  6,  Apr.  9,  1014,  p.  14. 

*So0lofNM  {OalUnaQo)  galUnoffo  raddei  Botarlln,  **LlmleoUe  of  the  BonUn  Empire.** 
Pt.  I.  Tola,  1902»  p.  G4. 

•Birds.  Anitmlla,  toL  8,  pt  8,  Aug.  18.  1918.  p.  2T0. 
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There  is  an  adult  male  specimen  in  the  United  States  Kational 
Museum  collection  (No.  109097)  taken  at  Fort  Simpson^  Mackenzie, 
May  18,  that  seems  also  to  agree  with  Alaskan  and  Asiatic  birds;  in 
point  of  size  it  is  the  largest  male  example  measured.  It  must  be  con* 
f essed  that  the  eastern  United  States  specimens  are  in  fresh  unworn 
plumage ;  while  the  Alaskan,  Asiatie^  and  European  birds  mostly  have 
the  gray  edges  of  the  back  feathers  abraded,  but  there  are  three  on- 
sexed  individuals  from  Greenland  before  me  that  are  about  in  the 
same  stage  of  abrasion  as  the  series  from  the  three  latter  localities. 
These  Greenland  birds  have  less  black  and  more  rufous  on  the  back 
than  in  either  the  European  or  Asiatic- Alaskan  series,  and  the  rufous 
below  is  especially  dark  and  extensive,  particularly  so  in  No.  18628. 
The  shade  and  extent  of  the  rufous  below  varies  considerably  in  the 
same  series  and  I  do  not  attach  much  importance  to  this  character. 
My  series  of  fall  plumages  of  both  the  American  and  Asiatic  forms 
are  much  too  small  to  show  anything.  The  differences  in  size  between 
the  series  are  small  and  covered  by  the  variations;  American  birds 
average  slightly  smaller  than  the  other  two  races.  Beddes  an  exten- 
sive series  of  spring  birds  from  eastern  United  States  there  are  a 
few  unsexed  specimens  from  the  old  world,  not  given  in  the  measure- 
ments below,  though  useful  for  comparison.  The  various  series 
average  as  follows: 


Locality. 

Wing. 

TaU. 

Cutanen. 

Tarsus. 

Middle 
toe. 

Ten  mates  from  eastern  United  States... 

mm. 
16S.4 
166.2 
177 
106.2 
166.6 
167.8 
•    109.5 
168.6 

mm. 
00.7 
^9 
04 

0S.5 
•        65 
62.1 
03.5 
62.9 

mm. 
35.8 
84.5 
86.5 
83 
86 
87.1 
89 
86.1 

mm. 
89.7 
8L7 
34.5 
81 
81 

81.6 
82.5 
8L5 

m». 
21.1 

Four  males ''om  Alaska '. 

21.2 

One  male  from  Mackeniie 

22.5 

2QL5 

One  male  from  France. 

21 

One  female  from  Ahifika 

2L6 
21.5 

2L8 

87.  UMOSA  LAPPOmCA  BAUBttI  Kamnann. 

One  male,  Cape  Bolshaja  Baranov,  August  9, 191S. 

81.  BHTAGOPmUJS  GLARBOLA  (fJimaeM). 

One  male  and  three  females,  Nijni  Eolymsk,  May  27,  June  16,  17, 
and  27, 1915;  one  male,  7  miles  north  of  Nijni  Kolymdic,  June  1, 1915. 

29.  TOTANUS  BRTTHROPUS  (Pallas). 

One  immature  female,  Little  Annuj  River,  September  9, 1914. 

Thayer  and  Bangs  *  when  they  f  oimd  it  impossible  to  accept  Tringa 
erythropu8  Scopoli*  for  this  bird,  evidently  overlooked  the  older 
name  of  Scolpax  erythropua  Pallas.* 


^  Proe.  New  Ensland  ZooL  Club,  vol.  6»  1914,  p.  20. 
s  Annus  1.  Hist.  Nat.,  1769,  p.  102. 
■Vroes'i  Cat.,  Adambr.,  1764,  p.  6. 
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S9.  TEBEKIA  CINBRBA  (Gflldoutidt). 


Two  males,  7  miles  north  of  Nijni  Kolmsk,  June  2  and  9,  1915 ; 
one  female,  Nijni  £olymsk,  Jime  22, 1915. 
These  three  specimens  measure  as  follows: 


U.S.N.M.NO. 

Sex. 

Date. 

Wing. 

TaU. 

Culmen. 

237348 

Mftlfl ......     . 

June    9 
June    2 
June  22 

133L5 
130.5* 
139.5 

51 

54.5 

56 

44 

237347 

do 

45 

237349 

F^malft....*. 

50 

SI.  MACHETES  PUGNAX  (Linnaeus). 

Two  males,  7  miles  north  of  Nijni  Kolymsk,  May  26  and  30, 1916 ; 
one  female,  8  miles  west  of  Verkhni  Kolymsk,  May  24,  1915;  five 
females,  Sucharin  Island,  Kolyma  Delta,  July  7  and  9, 1915. 

Family  CHARADRIIDAE. 

t2.PLUVIAU8  D0MINICU8  FULVUS  (GnMlin). 

One  female,  Nijni  Kolymsk,  September  1, 1914. 

It.  CHARADRItJS  MONGOLUS  (Pallaa). 

One  female,  Emma  Harbor,  July  22, 1914, 

S4.  MORINELLA  INTERPBES  IXTERPREB  (Unnaeoa). 

Three  immature  specimens,  Cape  Wankarem,  August  12, 1914. 
Family  ANATIDAE. 

S5.  MERGUB  8ERRATOR  Linnaeoa. 

One  immature,  not  sexed,  Kolyma  River,  September  12, 1914. 

S<.  MARECA  PENELOPE  (Unnaeni). 

One  male  and  one  female,  7  miles  north  of  Nijni  Kolymsk,  June  3, 
1915;  one  immature  male,  Annuj  River,  September  5,  1914. 

S7.  NETTION  CRECCA  (linnnena). 

One  male  and  one  female,  7  miles  north  of  Nijni  Kolymsk,  June 
3,  1915. 

38.  NETTION  FORHOSUM  (Georgl). 

One  male,  Nijni  Kolymsk,  June  10,  1915 ;  two  males  and  one  fe- 
male, 7  miles  north  of  Nijni  Kolymsk,  May  27  and  31,  and  June  3, 
1915 ;  and  one  female,  Kolyma  Delta,  July  7, 1915. 

Mr.  Amory  secured  a  set  of  seven  eggs,  with  incubation  advanced 
five  or  six  days,  on  Sucharin  Islands,  Kolyma  Delta,  July  9,  1916. 
The  nest  was  on  a  "  niggerhead  '*  in  open  swamp,  a  hundred  yards 
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from  a  pcmd.  It  is  composed  of  willow  leaves,  broken  grass,  and 
trash  gathered  apparently  on  the  spot  and  the  sides  are  lined  with 
blackish  down  and  a  few  feathers.  The  egg  cavity  is  four  inches 
in  diameter  and  about  the  two  and  a  half  inches  deep.  The  eggs  are 
pale  olive-buflF  and  measure  as  follows:  47.6  by  35.3,  47.7  by  35,  47.4 
by  83.8, 46.2  by  34.8, 47.4  by  35.7, 46.4  by  35, 47.3  by  34.4  mm. 

S9.  DAFILA  ACUTA  ACUTA  (LIiuumw). 

One  male,  7  miles  north  of  Nijni  Kolymsk,  May  25,  1915. 

4f.  CLANGULA  CLANGULA  CLANGULA  (liuuMw). 

One  specimen,  Annuj  Biver,  October  4, 1914. 

41.  HARBLDA  HTBMAUS  (LIiuumw). 

Four  males.  Cape  Bolshaja  Baranov,  July  22  and  23,  1915;  one 
female,  Kolyma  Delta,  July  14, 1915. 

Three  of  the  males  have  lost  the  long  central  tail  feathers,  and 
the  remainder  of  the  tail  is  much  worn,  and  in  all  four  the  scapulars 
are  mostly  molted,  and  the  fulvous  of  the  upper  i^ack  is  much  faded 
and  worn. 

We  saw  this  back  in  September  (1014)  on  the  Lesser  Annuj  River.  This  year 
(1915)  we  saw  great  quantities  of  them  at  Uie  delta  of  the  Kolyma  and  along 
the  Ghorchee  coast    They  were  by  far  the  commonest  duck  observed. — G.  A. 

42.  POLTSTICTA  STELLEBI  (PaUaa). 

One  male,  Emma  Harbor,  August  8,  1914,  and  four  females^  near 
Cape  North,  August  13, 1914. 

The  male  is  commencing  to  assume  the  adult  plumage.  The  fore- 
head and  sides  of  the  face  are  becoming  dusky  white,  and  there  is 
considerable  white  appearing  in  the  scapulars. 

Large  flocks  about  the  boat  near  Gape  North. — 0.  A. 

4S.  ERIONBTTA  SPECTABIlis  (LfauiMiu). 

Two  females,  Ajan  Island,  August  18,  1914;  and  one  female,  near 
Karpe  River,  August  13, 1914. 

Large  flocks  seen  from  the  boat  not  far  from  shore,  near  Karpe  River.  Dur- 
ing the  trip  in  and  trip  out  we  observed  no  eiders  of  any  kind  west  of  AJan 
Island.— O.  A. 

44.  80BCATERIA  V-NIGRA  Gray. 

One  male  in  ^^  eclipse  plumage,"  Emma  Harbor,  July  7, 1914;  one 
young  male,  near  Karpe  River,  August  13,  1914,  the  latter  is  in  the 
down  and  with  the  feathers  of  the  first  plumage  appearing  on  the 
flanks  and  posterior  scapulars;  one  downy  young,  not  long  from  the 
nest,  Plover  Bay,  August  8, 1914. 

Very  common  at  Bmma  Harbor. — 0.  A. 
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45.  ANSER  ERTTHROPUS  (I 

One  female,  Verkhni  Kolymsk,  May  26, 1915.  It  measures — ^wing, 
406;  tail,  114;  culmen,  36. 

4<.  HELANONTX  SBGETUM  8ERRIR08TRI8  (SwInhM). 

One  male,  Annuj  Biver,  September  6,  1914;  one  male,  Kolyma 
Delta,  July  18, 1915. 

Family  PHALACROCORAaDAE. 

47.  PHALACROCORAX  PELAGICUB  PELA6ICUS  Pallaa. 

One  female  ( ?),  Emma  Harbor,  July  22, 1914. 
Vary  common  at  Emma  Harbor. — 0.  A. 

Family  STRIGIDAK 

4S.  ASIC  FLAMMEUS  FLAlOfBUS  (Pontoppldsa). 

One  male,  Little  Annuj  River,  September  7, 1914;  one  unsezed^  7 
miles  north  of  Nijni  Kolymsk,  no  date. 

49.  SCOTIAPTEX  NEBULOSA  BARBATA  (PaUas). 

One  male,  Verkhni  Kolymsk,  April  26, 1915. 

This  specimen  is  grayer  on  the  back,  the  face  is  whiter,  and  the 
mark  above  the  eye  is  darker  and  better  defined  than  in  any  European 
specimen  with  which  I  have  Jbeen  able  to  compare  it  but  it  must  be  ad- 
mitted my  series  of  the  latter  is  small,  consisting  of  three  specimens 
only.    It  measures — wing,  430 ;  tail,  305 ;  culmen,  23.5. 

Very  common  Just  north  of  Sredne  Kolymsk ;  not  seen  or  heard  around  Nljnl 
Kolymsk.— O.  A. 

St.  NTCTBA  NTCTBA  (Uiuumw). 

One  adult  female,  Kolyma  River,  October  11, 1914.  It  measures- 
wing,  441 ;  tail,  255 ;  culmen  from  cere,  28. 

61.  SURNIA  ULULA  PALLA8I  Batarlln. 

One  female,  Nijni  Kolymsk,  January  25, 1915 ;  one  female,  Verkhni 
Kolymsk,  April  22, 1915 ;  one  female  and  three  males,  67  miles  west 
of  Verkhni  Kolymsk,  May  10,  12,  and  16, 1915. 

Specimens  of  this  series,  when  compared  with  a  male,  a  female, 
and  an  unsexed  specimen  of  S.  u.  ulvla  frcHU  Europe,  present  a  quite 
different  appearance  on  the  upper  surface;  S.  u.  paUaai  seems  to  have 
more  white;  the  nape  patch,  the  patch  over  the  shoulder,  and  the 
ear  coverts  and  mark  on  the  sides  of  face  are  darker  and  more  pro- 
nounced ;  and  the  brown  is  of  a  different  shade  nearer  hair  brown, 
while  in  JS.  u.  tUula  it  is  olive.  Below  there  does  not  seem  to  be 
much  difference.  There  is  a  specimen  in  the  collection  from  Pe- 
tropaulski,  Kamtschatka  (No.  41010)  that  does  not  seem  to  differ 
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from  European  specimens  and  it  may  be  that  the  differences  in  the 
color  of  the  back  pointed  out  for  S.  u.  paUasi  are  due  to  the  fresher 
condition  of  the  specimens. 
The  series  measures  as  follows: 


U.S.N.M. 
No. 

Bex. 

Locattty. 

Wing. 

TaU. 

Culmen 

237303 

Mate.... 
...do 

67mUc8westofVerkhiii 

fttm. 
240 
223 
239.5 
235 
230 
240 
243 
244 
240 
220.5 

mm. 
190 
185 
172.5 
180 
170 
187.5 
187 
182 
177 
165 

mm. 
17 

2373M 

do 

18 

337886 

...do 

:;:::do:::;!::::;:;::::::;:;:::::::::;:i::::;:;i::::: 

18 

237392 

Female.. 
...do.... 
...do.... 
Male.... 
Female.. 

do 

18 

237891 

Verkfanl  Koljraak 

16.5 

237390 

Nfjnf  Knlvinq^ 

18 

109868 

Arrhang^r,  RoBsta 

19 

08081 

BergenTNorway 

IR.5 

1821 

KInberg,  liapland 

19 

'  41010 

PetropiMilskf,  Kamtschatkn ].... 

15w5 

52.  CRTPTOGLAUX  PUNBRBA  MAGNA  (B«tarlin). 

One  male,  Verkhni  Kolymsk,  April  17, 1915. 
This  specimen,  when  compared  with  European  birds,  is  more  nearly 
hair  brown  on  the  back,  in  sharp  contrast  to  the  olive  of  the  European 
series  before  me;  it  also  seems  to  have  more  white  spotting  on  the 
top  of  the  head.  The  color  of  the  back  may  be  due  to  the  freshness 
,of  the  specimen,  however.  It  measures  as  follows:  Wing,  169;  tail, 
101.5 ;  culmen,  14. 

Family  PICIDAE. 

53.  DRTOCOPUS  MARHUS  REIGHBMt>WI  Kathe. 

One  male,  8  miles  west  of  Verkhni  Kolymsk,  May  22,  1916;  one 
female,  80  miles  from  mouth  of  Little  Annuj  Biver,  November  23, 
1914.    . 

These  are  of  the  same  deep  black  as  a  male  specimen  from  Man- 
churia and  a  female  from  north  China,  but  have  smaller  bills.*  They 
measure  as  follows : 


U.8.N.M. 
No. 

Sex. 

Male 

Female.. 

LoPQllty. 

Wing. 

TaU. 

Culmen. 

237397 

8  mi Ics  west  of  Vork hni 

mm. 
258 
245 

mm. 
188 
174 

mm. 
67.5 

237296 

Little  Annuj  River 

56 

A  winter  resident  in  the  Kolyma.  The  first  one  observed  was  in  November, 
100  versts  [67  miles]  from  Kijni  Kolymsk  on  the  Lesser  Annuj  (collected  by 
Axel  BUndumrk)  in  a  larch  next  the  river.  In  the  winter  I  saw  two  stdna 
brought  in  by  Ohorkches,  one  to  Nijni  Kolymsk,  the  other  to  Verkhni  Kolymsk. 
The  specimen  token  12  versts  [8  miles]  west  of  Verkhni  Kolymsk  had  a  nest 
10  feet  from  the  ground  In  the  heart  of  the  largest  white  birch  I  saw  In  the 
valley.     The  nest  tree  was  in  a  swampy,  willow-covered  locality,  near  the 

*  See  Proq.  Biol.  Soc,  Waab.,  jol,  28,  Sopt  21.  1916,  p.  162. 
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shore  o£  a  large  lake.  The  nest  contained  four  white  eggs.  I  watched  for 
awhile,  but  did  not  observe  the  mate.  This  one  was  working  at  the  nest 
and  the  ground  at  the  foot  of  the  birch  was  sprinkled  with  pickings  from  the 
tree.    The  form  is  shy. — C,  A. 

Only  one  egg  from  the  set  mentioned  above  by  Mr.  Amory  is  in 
his  collection.    It  measures  34.3  by  25.8  mm. 

S4.  PICOIDES  TBmACTTLUS  CBISSOLEUCUS  (B«i<ii«n]i«ch). 

One  male  80  miles  from  mouth  of  Little  Annuj  Biver,  November 
18, 1914.  It  measures — ^wing,  120.5;  tail,  82;  culmen,  80.  This  is  so 
distinct  from  P.  t.  tridodtylfus  liiat  I  do  not  see  the  utility  of  making 
it  a  form  of  that  species,  imless  it  is  known  to  intergrade. 

Saw  three  of  these  woodpeckers  on  the  Little  Annuj  in  November.  I  did  not 
see  any  but  was  told  at  Verkhn}  Kolymsk  they  were  there  throughout  the 
year. — 0.  A, 

Family  mRUNDINIDAE. 

SS.  mRUNDO  URBIGA  WmTELETI  (SwlnhM). 

Three  males,  Nijni  Eolymsk,  Jime  15, 16,  and  17, 1915. 
Family  TURDIDAE. 

M.  TUKDUS  liUSICUS 


Two  males,  7  miles  north  of  Nijni  Kolymsk,  "May  18  and  28, 1916 ; 
one  female,  Nijni  Kolymsk,  June  10, 1915. 

These  three  birds  when  compared  with  a  series  from  Europe  are 
more  nearly  hair  brown  on  the  back,  while  in  European  birds  it  is 
bistre.   There  appears  to  be  no  difference  in  size. 

57.  CTANOSTLVIA  SUECICA  ROBUSTA  (Batarlin). 

One  male,  Nijni  Kolymsk,  June  27, 1915. 

It  measures  as  follows:  Wing,  73;  tail,  51;  culmen,  18. 

Sg.  OKNANTHB  OBNANTHB  OBNANTHB  (Lfauueu). 

One  male,  immature,  Ajan  Island,  August  17,  1914;  one  male(?), 
immature.  Cape  Bolshaja  Baranov,  August  11, 1915. 

Family  SYLVHDAE. 

St.  PHTLLOSCpPUS  ISOCmLUS  BVBBSIIANNI  (Bsnspftrte). 

One  male,  Nijni  Kolymsk,  June  27,  1915 ;  one  male,  7  miles  north 
of  Nijni  Kolymsk,  June  10,  1915;  and  one  female,  Kolyma  Biver, 
opposite  Nijni  Kolymsk,  June  18,  1915. 

The  above  specimens,  along  with  the  series  reported  upon  by 
Thayer  and  Bangs,*  kindly  loaned  me  by  the  authorities  of  the  Mu- 
seum of  Comparative  Zoology,  when  compared  with  a  series  of 

>  Proc.  New  England  Zool.  Club,  vol.  5,  Apr.  9,  1914,  p.  39. 
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PhylloBcojms  t.  trochUus  appear  quite  different  P.  t.  eversmanni 
differs  from  P.  t.  trochUw  in  being  gray  on  the  back  (between  hair 
brown  and  drab)  with  only  a  very  slight  yellowish  tinge,  this  latter 
color  being  confined  mostly  to  the  rmnp  and  wings,  quite  different 
from  the  buffy  olive  upper  parts  of  the  latter.  P.  t  eversmanni  is 
grayish  white  below  with  only  a  slight  buffy  tinge  on  the  jungulmn, 
in  sharp  contrast  to  the  yellowish  tinge,  more  or  less  pronounced  on 
the  under  parts  of  P.  t  trochHuey  and  the  loral  streak  is  more  sharply 
defined  and  more  distinctly  yellow  in  the  latter.  In  size  there  is 
little  or  no  difference,  as  the  following  will  show: 


wing. 

TkO. 

Calmai. 

mm, 

68 
6ft.6 

M.8 

mm, 
518 

» 
48 
49 

mm, 
9.4 

Fonr  main  «f  p.  f.  fntfiMlvf 

9l5 

Four  fmiftlW  of  P.  1 .  tpframMmml .  _ , 

9l3 

9lS 

Mr.  Amory  took  a  nest  and  seven  slightly  incubated  eggs  on  the 
Kolyma,  directly  opposite  Nijni  Eolymsk,  June  18, 1915.  The  nest 
was  in  swamp  and  willows  on  one  side  of  a  ^^  niggerhead,"  with 
water  directly  below  the  nest  and  a  leaning  dead  willow  stick  directly 
above.  The  nest  outwardly  is  composed  of  rather  coarse  grass  with 
a  few  pieces  of  sphagnum  moss,  loosely  woven;  internally  of  &aer 
grass  and  lined  with  white  ptarmigan  feathers.  The  outer  covering 
extends  up  over  the  egg  cavity,  forming  a  roof.  In  fact,  the  nest  has 
the  appearance  of  two  nests,  the  outer  one  composed  of  dark-colored 
coarse  grass  and  the  inner  of  finer  yellowish  grass.  Outwardly  the 
nest  measures  about  6^  by  5  inches;  the  egg  cavity  which  is  rounded 
2  inches.  The  inner  nest  is  placed  in  the  front  of  the  mass  that  com- 
poses the  outer  nest. 

The  eggs  are  short,  ovate  in  shape;  white,  rather  evenly  spotted 
with  larger  and  smaller  spots  of  vinaceous  russet  in  two  tints;  the 
spots  more  numerous  on  the  larger  end.  They  measure  as  follows: 
16.7  by  12.6, 16.4  by  12.5, 15.5  by  12.4, 16.4  by  12.5, 16.7  by  12.7,  16.5 
by  12.6,  16.2  by  12.4  mm. 

M.  SWULdDBS  8UPmCIU08U8  SUPBBCIUQSUS  fChadfai). 

One  male,  Nijni  Eolymsk,  June  10,  1915.  It  measures — wing, 
58.6;  tail,  40;  culmen,  9. 

Family  LANIIDAE. 

•1.  LANIUS  BXCUBITOS  MOLLIS  BTWtmaiiii. 

One  immature,  Nijni  Kolymsk,  September  8, 1914. 
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Famfly  PARIDAE. 

•2.  PENTHESTES  CINCTUS  KOLTlfBNSIS  (BntvrUii). 

Two  males  and  one  unsexed,  80  miles  from  the  mouth  of  Little 
Annu j  River,  November  13  and  14, 1914 ;  one  male,  Verkhni  Kolymsk, 
April  14,  1915 ;  one  male  and  one  female,  67  miles  west  of  Yerkhni 
Kolymsk,  May  12,  1915. 

These  birds  appear  to  be  paler  than  Pentheates  e.  alasoensie^  espe- 
cially on  the  flanks. 

These  remain  even  in  the  lower  Kolyma  throughout  the  year. — C.  A- 

This  series  measures  as  follows: 


U.S.N.M. 
No. 

Sex. 

Locality. 

Date. 

Wing. 

Tan. 

Colmen. 

287468 
2374419 

ifel'eV.'lI 

80  miles  from  moatb  of  Little  AmiuJ  Kiver 
do 

mm. 
Nov.  13 
Nov.  14 
...do 

mm. 
71 
73 
70 
74 

72.5 
67 

mm. 
09.5 
71.5 
60.5 
71 

67.5 
68 

mm. 
0.5 
0  5 

237470 

...do.... 

do 

9.5 

237471 

...do.... 
...do.... 
Female.. 

Vwkhnl  Kn^ymslr .      . 

Apr.  14 

May  12 

.do. .. . 

10 

237472 

88  miles  west'of  VerUml 

9 

287473 

do 

0 

Family  MOTACILLIDAE. 

68.  MOTACILLA  ALBA  OCULARIS  Swinhoe. 

One  male,  40  miles  south  of  the  mouth  of  the  Kolyma  River,  July 
6, 1915 ;  one  male,  7  miles  north  of  Nijni  Kolymsk,  May  17, 1915. 

64.  BUDTTES  FLAVUS  PLEXUS  Thayer  and  Banffs.^ 

One  immature,  in  white  plumage,  Koliutschin  Bay,  August.  10, 
1914;  one  male,  7  miles  north  of  Nijni  Kolymsk,  June  2,  1915;  two 
males  and  two  females,  Nijni  Kolymsk,  June  16, 17,  and  27, 1915. 

In  the  above  series  of  adults  tiiree  have  the  narrow  white  super- 
ciliary as  given  by  Thayer  and  Bangs,'  and  two  are  without  it.  The 
latter,  when  compared  with  B.  /.  borealia^  Sive  duller  in  color,  not 
nearly  so  bright  on  the  back.  In  a  series  of  nine  (seven  breeding 
birds)  of  B.  f.  simiUima  from  Kamchatka,  the  white  superciliary 
extends  forward  to  the  bill  in  every  case,  and  it  would  appear  that 
any  specimen  in  which  it  occurs  only  posterior  to  the  eye  is  aberrant. 
B.  f.  simillima  seems  to  be  brighter  above  with  the  gray  of  the  top 
of  the  head  more  sharply  defined  against  the  back  than  in  B.  f. 
plexus.  I  regard  the  latter  as  a  good  race,  though  I  am  aware  that 
my  remarks  do  not  agree  with  what  Thayer  and  Bangs  have  written. 
Below  I  give  the  measurements  of  a  series  of  males  of  B.  /.  BimMima 
and  B.  /.  plexus^  which  suggests  the  possession  of  a  longer  bill  by  the 
former. 


^  Proc.  New  England  Zool.  Club,  vol.  5,  1014,  p.  41. 
■Idem,  p.  42. 
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BudvteB  fiavus  HmUUma. 


U.S.N.M. 
No. 

Sex. 

LocaUty. 

Date. 

Wing. 

TaU. 

CulmeiL 

99I4S 

Male.... 
...do 

p^mptnlfM.Ki^nichft^^..... 

July  11 
July     4 
June  18 
Juoe  17 
June  10 
June  17 
...do 

mm. 
70 
81 
70 
86 

80.6 

mm. 
67.6 
71.6 
66 
73.5 
7a5 
60 
70.5 

mm. 
13 

89140 

do 1 

15 

001498.... 

...do 

do 

14 

201490.... 

...do 

do 

u 

001407.... 
001406.... 

...do 

...do 

do 

do 

U 
13.5 

001500.... 

...do 

do 

13.5 

Budytes  flavus  plexus. 


237462..., 
237464.... 
237466.... 


Male. 
...do.. 
...do.. 


7  miles  north  of  Nijni  Koljrmsk.. 

Nljni  Kolymsk 

.....do 


June  2 
June  17 
June  27 


70.5 
80 


72 
68 
60.5 


U.6 

IS 

13.5 


A  nest  with  five  nearly  fresh  eggs  was  taken  at  Nijni  Kolmsk, 
June  16,  1915.  It  was  placed  in  a  tuft  of  grass,  10  feet  inside  the 
fringe  of  willows  that  lines  the  banks  of  the  Kolyma.  The  nest  is 
composed  of  rather  course  grass,  lined  with  hair  and  one  grayidii- 
white  feather.  It  is  about  8^  inches  in  diameter  outwardly  and  the 
egg  cavity,  which  is  rather  shallow,  about  2|  inches  in  diameter. 

The  eggs  are  olive  buff  in  ground  tint,  projEusely  spotted  rather 
evenly  over  the  entire  surface,  with  very  minute  spots  of  wood  brown 
and  some  purplish  shell  markings.  They  measure  as  follows:  19.6  by 
14.9,  20  by  14.8,  20.2  by  14.6, 19.5  by  14.4, 19.4  by  14.3  mm. 

66.  AIRBUS  GUSTAVI  Swinhoe. 

One  male,  Nijni  Kolymsk,  June  17, 1916. 

I  have  compared  tiiis  specimen  with  a  series  from  Bering  and 
Copper  Island;  it  appears  to  be  more  heavily  streaked  below,  but 
does  not  se^n  to  differ  otherwise.  It  measures:  Wing,  88;  tail,  54; 
culmen,  13. 

66.  ANTHUS.  apetlcar 

One  immature,  Emma  Harbor,  August  5, 1914. 

This  is  a  young  bird  not  long  from  the  nest;  too  young  to  be 
identified  with  any  degree  of  certainty  at  present,  except  that  it 
probably  does  not  belong  with  the  above  qpeciea. 

FamUy  ALAUDIDAE. 

67.  OTOCORIS  ALPESTKIS  EUROA  Thayer  and  Bangs.* 

Six  males,  7  miles  north  of  Nijni  Kolymsk,  May  14,  15,  and  16, 
1915.  I  can  add  nothing  to  the  account  of  the  describers.  The  above 
series  measures  as  follows: 


>  Proc.  New  England  Zool.  Club,  vol.  6,  1014,  p.  48. 
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U.8,N.M. 
No. 

Locality. 

Date. 

Wing. 

IW. 

Calmer. 

337400.... 

7  miles  north  of  Nijnl 

May  14 
May  10 
May  15 
May  10 
May  14 
...do 

mm. 
Ill 
111 
116.6 
116 
110 
113.5 

mm. 
69 
73 
73 
60.6 
73.6 
73.6 

mm. 
13. 

387403.... 
337404.... 

do 

do 

13.6 
13.6 

387403.... 

do 

13.6 

337401.... 

do .  ... 

11.6 

337399. ... 

do 

13 

Family  FRINGILLIDAE. 

•8.  ACANTmS  HORNEltANNI  EXIUPES  (Coaei). 

Two  males  and  one  female,  Nijni  Kolymsk,  June  10, 16,  25,  1915 ; 
one  male  and  one  female,  7  miles  north  of  Nijni  Kolymsk,  May  21, 
1915. 

One  of  the  males  taken  at  Nijni  Kolymsk  (No.  237425,  Jime  25)  is 
very  pale  above,  the  centers  of  the  feathers  of  the  back  and  wings 
being  light  drab,  edged  with  dirty  white ;  tail  smoke  gray,  edged  with 
white.    In  fact,  it  is  approaching  albinism. 

Very  common  in  summer  and  autumn.  Did  not  observe  them  around  Nijni 
after  the  end  of  October,  but  was  told  at  Vcrkhni  they  remain  in  the  upper 
Kolyma  Valley  all  winter. — 0.  A. 

A  nest  and  four  eggs  with  incubation  advanced  about  five  days  was 
taken  from  a  willow  about  2J  feet  from  the  ground  at  Nijni  Kolymsk, 
July  5,  1915.  The  nest  is  composed  of  cotton  wool,  rootlets,  grass, 
and  small  sticks  felted  together  and  lined  with  cotton  wool  and 
feathers.  The  outside  diameter  of  the  nest  is  about  3^  inches,  that 
of  the  egg  cavity  is  about  If  inches,  and  the  depth  of  the  latter  about 
If  inches. 

Tlie  eggs  are  etain  blue  with  some  light  vinaceous-drab  markings 
and  a  few  spots  and  scrawls  of  taupe  brown  arranged  principally 
around  the  larger  end.  They  measure  as  follows:  16  by  12,  16.2  by 
12.4, 16.4  by  11.9, 16.4  by  11.7  mm. 

•9.  PLECTROPHENAX  NIVALIS  NIVALIS  (Linnaeiu). 

Three  males  and  five  females,  7  miles  north  of  Nijni  Koljrmsk,  May 
12,  13,  and  14,  1915;  one  immature  male  and  one  female,  Emma 
Harbor,  July  22  and  August  5, 1914. 

These  do  not  seem  to  differ  from  North  American  birds  in  size  or 
color. 

7t.  CALCARIUS  LAPPONICUS  ALA8CENBIB  SIdffway. 

One  adult  and  one  young  male,  and  four  adult  females,  Emma 
Harbor,  July  22  and  28  and  August  8,  1914;  one  yoimg,  Koliutschin 
Bay,  August  10, 1914. 

These  specimens  are  very  much  worn  but  seem  to  agree  better  with 
C.  I.  alascensia  than  with  0.  I.  coloratw^  as  has  been  already  re- 
marked by  Thayer  and  Bangs.^ 

^  Proc.  New  England  Zool.  Club,  vol.  5,  1914,  p.  46. 
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T0L.5i. 


LocaUty. 


Wing. 

TaiL 

mm. 

mm. 

92.7 

(J0.2 

97.  Z 

62.5 

«5.7 

63.2 

87.2 

59 

92.1 

58.9 

86.1 

5S.4 

Calmen. 


Three  males  from  matnlanitl  Siberia.. 

Ten  males,  C.  I.  eoUmUut 

Twenty-two,  C.  I.  alaaoefuiti 

Four  females  from  mainland  Siberia. 

Six  females,  CUeotonhu 

Twenty-four,  C.  I.  alateeruU^ 


11.8 

12.2 

11.6 

11 

11.7 

10.9 


1  Ridgway,  BnlL  U.  8.  Nat.  Mas.  No.  50,  Ft  i,  1901,  p.  158. 
The  commonest  perching  bird  at  Bmma  Harbor. — 0.  A. 

71.  EMBBRIZA  PALLASI  (Cdbanla). 

One  male,  7  miles  north  of  Nijni  Eolymsk,  June  9, 1916. 
It  measures — wing,  71.6;  tail,  59;  culmen,  9.5. 

72.  BMBERIZA  PUEHLLA  Pallas. 

Two  males,  Nijni  Kol3rmsk,  June  10  and  27,  1915. 
These     measures     as     follows:     TVlng,     78-69.6;     tail,     57-54; 
culmen,  9.5. 

Family  CORVIDAE. 

Tt.  COSVUS  CORAX  KAMTSCHATICUS  DykowsU. 

One  ("  female'*  ?),  Verkhni  Kolymsk,  April  20, 1915. 

It  measures— wing,  415;  tail,  238.5;  culmen,  69.  Counting  from 
the  outside,  the  third  and  fourth  primaries  are  longest,  the  third 
longer  than  the  fifth. 

Compared  with  (7.  c.  behaingianns^  C.  c.  kandBchaticus  appears  to 
l^  of  a  deeper  black  and  the  gloss  of  a  different  shade  of  purple 
(more  steely)  but  I  attribute  these  differences  to  season;  C.  c. 
hehringianus  has  a  heavier  bill,  however.  A  male  of  C.  c.  ussurianus 
from  I-mien-po,  Manchuria,  October  14, 1914,  before  me,  agrees  very 
well  with  C.  c.  kamtschaticus  in  color,  but  has  a  shorter  and  weaker 
bill.    It  measures — ^wing,  410;  tail,  257;  culmen,  62.5. 

As  Stresemann*  has  shown,  Corvus  cor  ax  stbiriciis  Taczanowski, 
1891,  can  not  be  used  on  account  of  Corvvs  sibiricms  Boddaert,  1783, 
and  Gmelin,  1788.  I  therefore  follow  Buturlin^  in  using  C.  c. 
kamtschaticus  Dybowski  for  the  eastern  Siberian  form. 

We  saw  ravens  along  the  coast  of  the  Ghorchee  Peninsula.  They  are  fonnd 
throughout  the  Kolyma  Valley,  especially  In  the  upper  part — O.  A. 

74.  CORVUS  CORONB  ORIENTAI.IS  ETcnmann. 

One  female,  Nijni  Kolymsk,  October  1, 1914. 

This  specimen  agrees  fairly  well  with  a  female  bird  from  Tientsin, 
China,  February  26,  except  it  has  a  slightly  longer  bill.  From 
Kamtschatcan  specimens  it  differs  in  the  same  way  that  the  raven 

^Orn.  MolMit8h.,.TOl.  21,  191A,  p.  9. 
>Menager  Ornlth.,  vol.  6,  1915,  pp.  107,  114. 
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from  Bering  Island  and  the  Kolyma  differ  in  that  the  back  is  more 
steely  blue  not  so  purplish,  and  in  my  opinion,  Dr.  L.  Stejneger^ 
was  justified  in  assigning  the  crow  of  this  species  from  Kamtschatka 
to  a  different  form.  The  measurements  of  the  females  given  by 
Doctor  Stejneger  ^  with  the  two  birds  mentioned  above  are  as  follows : 


U.S.N.M. 

No. 

Sex. 

.   LocaUty. 

Date. 

wing. 

Tail. 

Culmen. 

Female.. 
...do.... 
...do.... 
...do.... 

Petropaulski 

Sept.  20 
Oct.  10 
Feb.  26 
Oct.     1 

mm. 
330 
324 
315 
320 

mm. 
198 
195 
183.5 
187 

mm. 
53 

97781 
236039 

do 

Tientsin 

52 
45 

237414 

Kolyma  River . 

49 

75.  NUCIFRAGA  CARTOCATACTES  BiACRORHTNCHOS  Brehnu 

One  male,  two  females,  and  two  unsexed,  80  miles  from  the  mouth 
of  the  Little  Annuj  Eiver,  November  10,  11,  14,  and  20,  1914;  one 
male,  53  miles  west.  May  10,  1915;  and  one  male,  67  miles  west  of 
Verkhni  Kolymsk,  May  21,  1915. 

The  majority  of  the  Kolyma  birds  when  compared  with  three 
males  and  one  female  from  Korea  look  quite  different;  they  are 
more  nearly  hair  brown  on  the  back,  which  is  bistre  in  the  Korean 
series.  A  male  and  female  from  Japan  are  rather  odd  in  that  the 
female  (July  2)  resembles  the  Kolyma  birds  in  color,  while  the 
male  (December  7)  is  like  the  Korean  birds.  It  may  be  that  the 
striking  difference  in  color  between  Korean  and  Kolyma  birds  is  due 
to  the  freshness  of  the  specimens  of  the  latter.  This  is  the  more 
probable  as  two  of  the  Kolyma  specimens  resemble  the  Korean  birds. 


U.S.N.M. 
No. 

Sex. 

LocaUty. 

Date. 

Wing. 

Tail. 

Culmen 

237423 
237424 
237420 
237422 
237421 

Male.... 
...do.... 
...do.... 

Female,. 
...do.... 

67  miles  west  of  Verkhnl  Kolymak 

53  miles  west  of  Verkhni  Kolymsk 

80  miles  from  mouth  Little  AnnuJ  River. 

do 

do 

Hay  10 

May  21 
Nov.  14 
Nov.  20 
...do.... 

mm, 
187 
177.5 
183.5 
184 
177 

mm, 
124.5 
117 
118 
125 
117.5 

mm, 
47 
44.6 
44 
30.6 
40 

Observed  many  on  the  Little  Annuj  in  November  but  not  around  Nijni.  In 
April^  and  May  observed  them  in  the  foothiUs  of  the  Tomus  Ghaja  Mountains. 
Was  told  at  Verkhni  they  were  to  be  found  in  this  region  regularly  throughout 
the  year ;  that  is,  near  the  mountains. — C.  A. 

7C.  PEBISOREUS  INFAUSTU8  TAKUTENSI8  Batarlin.* 

Four  males  and  one  female,  Verkhni,  Kolymsk,  AprU  14  and  22, 
1915;  one  male,  Little  Annuj  River,  September  6, 1914;  one  male,  80 
miles  from  mouth  of  Little  Annuj  Biver,  November  5,  1914. 

1  Bull.  U.  S.  Nat.  Mas.,  No.  29,  1885,  pik.  289-241. 
'Messager  Ornlth.,  1916,  pp.  39,  43. 
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This  series  when  compared  with  European  specimens  is  so  very 
different  that  it  seems  very  doubtful  whether  it  should  be  only  ac- 
corded subspecific  rank.  They  are  clear  slaty  gray  on  the  back  with- 
out the  brownish  wash  seen  in  P.  i.  infaustus;  below  they  are  lighter 
gray  with  a  slight  buffy  wash,  quite  different  from  the  tawny  of 
P,  u  infaustus.   This  series  measures  as  follows : 


U.8.N.M. 
No. 

Sex. 

Locality. 

Date. 

wing. 

TaU. 

Calmfln. 

237410 

...do.*..*.' 
...do 

V#irlrhnl  TTolytnslr 

...do 

mm. 
147.6 
148 
149.5 
146.5 
149 
145 
148.5 

mm. 
130 
137.6 
135 
137.5 
138 
137.5 
134 

mm. 
22.5 

237411 
237409 

do .'. 

do 

23.5 

237408 
237407 
237406 

...do.... 
...do.... 
...do.... 
Female- 

Little  Anno]  River 

Apr.  14 
Nov.    5 
Sept.   0 
Apr.  22 

22 
2S.5 

2i7il2 

V^r»rhn<  Knlynwlr 

22.5 

This  bird  is  common  throughout  the  Kolyma  Valley.    Winter  resident. — C  A. 
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FOSSIL  PLANTS  FKOM  THE  LATE  TERTIARY  OF 
OKLAHOMA. 


By  Edwabd  W.  Berry, 
0/  the  Johns  Hopkins  University. 


The  following  short  paper  is  based  upon  materials  collected  by 
Prof.  E.  C.  C^se,  of  the  University  of  Michigan,  and  presented  by 
him  through  the  writer  to  the  United  States  National  Museum. 
These  collections  were  incidental  in  the  exploration  of  the  red  beds 
of  Oklahoma  in  search  for  Permian  vertebrates,  under  the  auspices 
of  the  Carnegie  Institution.  They  were  made  from  an  outcrop  of 
chalk-like  clay  on  the  south  side  of  Beaver  Creek,  near  the  since 
abandoned  post  office  of  Alpine,  about  10  miles  east  of  Beaver  City. 
The  matrix  is  a  light-colored  fluffy  clay  which  appears  to  be  largely 
a  volcanic  ash.  No  vertebrates  were  found  associated  with  the  plants 
except  a  few  undeterminable  fishbones.  A  small  undetermined 
crustacean  was  also  found  in  the  clay. 

Darton^  in  1899  divided  the  Loup  Fork  of  the  central  Great 
Plains  into  the  Arikaree  and  the  Ogallala  formations,  regarding 
the  former  as  Miocene  and  the  latter  as  possibly  Pliocene  in  age. 
Various  local  subordinate  divisions  have  been  recognized  by  the 
field  geologists  in  Kansas  and  Nebraska.  Materials  corresponding 
in  a  general  way  to  those  of  the  Ogallala  formation  of  Kansas  and 
Nebraska  are  widespread  in  western  Oklahoma.  These  are  clays, 
sands,  and  gravely  of  exceedingly  variable  character  and  propor- 
tions. They  probably  once  covered  the  entire  "  panhandle  "  but  are 
now  preserved  chiefly  on  the  uplands  where  the  argillaceous  cliffs 
of  these  materials  are  locally  known  as  "mortar  beds"  or  "  chalk." 
The  thickness  varies  from  place  to  place  and  ranges  in  Beaver 
County  from  thin  remnants  to  upwards  of  300  feet.  These  deposits 
are,  in  the  latter  region,  usually  underlain  by  the  red  beds  of  the 

^DartoD,  N.  H.,  U.  8.  Geological  Snirey  19th  Ann.  Rept.,  pt.  4,  p.  784,  1899;  Pro- 
fessional Paper  82,  p.  176,  1905. 
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Permian,  although  locally  traces  of  the  Lower  Cretaceous  may  be 
intercalated. 

According  to  our  present  knowledge  of  the  genesis  of  the  conti- 
nental Tertiary  deposits  it  can  not  be  expected  that  similarity  of 
lithologic  composition  has  any  definite  bearing  upon  correlation, 
and  it  must  be  understood  that  the  conclusion3  of  the  present  paper 
refer  only  to  the  fossiliferous  outcrop  which  is  discussed. 

The  flonde  collected  from  this  outcrop  represents  but  six  deter- 
minable species,  of  which  four  are  new,  and  three  additional  forms 
that  are  generically  but  not  specifically  recognizable.  It  includes  two 
grass  or  sedge-like  plants  which  are  fragmentary  and  of  no  botanical 
value  beyond  indicating  the  presence  of  such  plants  in  this  region  at 
that  time.  Willow  leaves  are  present,  but  not  specifically  deter- 
minable. The  most  abundant  forms  are  the  Platanus  and  the  Sap- 
indua.  The  Oymnocladtis^  Bham/nuSy  Bumelia^  and  Dioapyros  are 
all  represented  by  a  scanty  amount  of  material,  but  as  the  collection 
is  a  small  one  the  individual  abundance  of  the  different  species  is 
probably  without  significance. 

All  of  the  forms  appear  to  have  been  alluvial  species  of  river  bot- 
toms, and  most  of  them  have  their  genera  still  represented  in  the 
valleys  of  the  principal  streams  that  enter  eastern  Oklahoma  from 
the  Coastal  Plain  of  the  Gulf  States.  This  statement  is  true  of  Plata- 
Tit^,  Oym/nocladuSy  Sapindus^  RJurni/rvus^  BumeliOj  and  Diospyroa. 
All  these  genera  are  normal  constituents  of  the  rich  alluvial  de- 
ciduous forests  of  the  southeastern  United  States,  and  the  presence 
of  fossil  representatives  in  western  Oklahoma  shows  that  climatic 
conditions  in  that  region  were  more  mesophytic  toward  the  close  of 
the  Miocene  than  they  are  at  the  present  time,  with  the  stream  valleys 
covered  with  a  mixed  deciduous  forest,  which  may  also  have  covered 
more  or  less  of  the  interstream  areas. 

Eegarding  the  age  indicated  by  this  florule,  it  may  be  said  that 
the  CyperaciteSy  OauUrdtes^  and  Salix  are  without  significance.  Only 
one  of  the  nine  forms — ^namely,  Bhamnus  lesquereuaoi — ^is  limited  to  a 
single  outside  horizon,  and  this  species  occurs  in  the  late  Miocene  of 
Florissant,  Colorado.  Platam/us  aceroides  and  Diospyros  brachysepala 
are  recorded  throughout  the  Tertiary  in  both  this  country  and 
Europe,  and  while  both  are  probably  composite  species,  it  is  impos- 
sible to  segregate  them  in  the  present  state  of  knowledge.  Both  are, 
however^  typically  Miocene  forms,  the  Platanua  being  found  in  the 
John  Day  Basin  on  the  west  coast  and  in  the  Calvert  Miocene  of  the 
Atlantic  coast,  and  indistinguishable  leaves  of  the  Diospyros  occur 
at  Florissant,  Colorado.  Moreover,  the  new  species  of  Sapindtis  ap- 
proaches closely  to  Sapindvs  la/ncifoUus  Lesquereux,  anotiier  Floris- 
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.  sant  species.    From  this  it  would  seem  that  the  Oklahoma  plants 

were  of  somewhat  similar  age  to  those  of  Florissant,  the  different 

.. ,  physical  conditions  combined  witii  the  much  less  effective  methods  of 

~.  preservation  accounting  for  the  sparseness  of  the  flora  recognized 

7.  from  Oklahoma.    I  believe  that  this  is  substantially  true,  and  I  am 

'  inclined  to  regard  the  Oklahoma  outcrop  as  of  upper  Miocene  age, 

although  there  is  no  conclusive  evidence  in  existence  that  such  a 

Z     valley  flora  may  not  have  continued  in  this  region  during  the  early 

7     Pliocene,  there  being  no  considerable  American  Pliocene  floras,  ex- 

"7    cept  that  of  the  Gulf  coast,^  with  which  to  make  comparisons. 

Subclass  MONOCOTYLEXONAE. 

Order  GRAMINALES. 

Genus  CTPERACITES  Schimper. 
CTPEBACITES.  spedM. 

Fragments  of  the  foliage  of  an  undeterminable  species  of  a  grass 
or  sedge  are  not  uncommon  in  the  collection.  Similar  remains  are 
not  uncommon  at  many  Upper  Cretaceous  and  Tertiary  outcrops 
and  are  without  significance  beyond  indicating  the  presence  of  this 
order  of  plants. 

Genus  CAULINTTES  Brongniart. 

GAUUNITES.  ipedM. 

Fragments  of  the  impression  of  a  rhizome  of  a  grass  or  sedge  are 
present  in  the  collection.  The  impressions  are  8  mm.  in  diameter, 
with  nodes  about  4  cm.  apart,  and  indicate  a  grass  or  sedge  of  con- 
siderable size.  Similar  remains  are  not  uncommon  throughout  the 
Tertiary. 

Subclass  DICOTYLEDONAE. 

Order  SALICALES, 

Family  SAUCACEAE. 
Geuus  SALIX  Linnaeus. 

SALIX, 


Several  fragments  of  an  undeterminable  species  of  willow  are  con- 
tained in  the  collection.    These  represent  a  form  with  entire  leaves 

^  Berry,  B.  W.,  U.  8.  Geological  Sorvey  ProlL  Paper  98  L,  pp.  19S-208,  pla.  44-47,  1016. 
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and  about  the  size  and  shape  of  those  of  the  existing  SaJix  nigra 
Marsh. 

Order  PLATANALES. 

Family  PLATANACEAE. 
Genus  PLATANUS  Linnaeas. 

PLATANUS   ACBR0n>BS  Go^^rt. 

Plate  94,  fig.  8 ;  plate  96,  fig.  5. 

Plaianua  aceroidea  Gokppebt,  Zelts.  Deutsch,  Geol.  Gesell.,  vol.  4,  1852, 
p.  492. 

There  is  no  need  for  me  to  redescribe  this  exceedingly  well-known 
species.  It  is  the  most  abmidant  form  in  the  present  collection  where 
it  is  represented  by  comiterparts  of  both  small  and  large  leaves  be- 
side nmnerous  fragments  showing  petioles,  tips,  and  lobes,  so  that 
collectively  all  parts  of  the  leaf  are  well  represented.  Both  the  large 
and  the  small  leaves  are  identical  in  proportions,  lobation,  marginal 
and  basal  characters  with  Goeppert's  types*  and  with  the  leaves  of 
this  species  figured  by  Heer*  from  the  Tortonian  of  Oeningen, 
Baden. 

This  species  has  been  identified  from  such  a  variety  of  horizons 
and  localities  that  it  would  be  fruitless  to  endeavor  to  make  compari- 
sons with  all  of  the  forms  that  stand  in  the  literature  as  Platanus 
aceroidea.  Undoubtedly  some  of  these  represent  distinct  species,  but 
it  is  impossible  to  make  any  rational  segregation  at  the  present  time. 
As  the  records  stand  it  has  a  range  from  the  basal  Eocene  to  the 
Pleistocene  in  this  country,  and  from  the  Oligooene  through  the 
Pliocene  in  Europe. 

Its  typical  development,  however,  is  in  the  middle  and  upper 
Miocene,  and  although  it  has  not  been  discovered  in  the  deposits  of 
the  Miocene  lake  basin  at  Florissant,  Colorado,  it  is  present  in  the 
John  Day  Miocene  of  Oregon  and  in  the  Calvert  Miocene  of  Vir- 
ginia. A  very  similar  form,  questionably  distinct,  is  Platatma  dis- 
secta  Lesquereux  *  from  the  California  Miocene  which  is  said  to  be 
a  larger  and  more  coriaceous  form. 

Plesiotype8.—CB,t.  Nos.  35283,  35284,  U.S.N.M. 

X  Ooeppert,  H.  B.,  Tertairflora  Yon  Scbossnltz,  1856,  p.  21,  pi.  9,  figs.  1-8. 
•  Heer,  O.,  PL  Tert.  Helv.,  vol.  2.  1866,  p.  71,  pi.  87 ;  pi.  88.  flgs.  6-12.  15. 
'  Lesqaerenx,  L.,  Mus.  Comp.  ZoOL,  Memoini.  vol.  6,  1878.  p.  18,  pi.  7,  tig,  12;  pL  10, 
figs.  4,  6. 
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Order  ROSALES. 

Family  CAESALPINIACEAE, 
Genus  6TMN0CLADUS  Lamarck. 

GTHNOCLADUS  GASBI,  new  species. 

Plate  94,  fig.  2. 

Leaflets  sessile,  relatively  small  in  size,  somewhat  inequilateral 
ovate  in  general  outline,  with  a  short  acuminate  tip  and  a  rounded 
base.  Margins  entire.  Texture  subcoriaceous.  Length  8.5  cul 
Maximum  width,  below  the  middle  of  the  leaflet,  1.7  cm.  Midrib 
stout,  prominent,  slightly  curved.  Secondaries  comprising  about 
four  subopposite  to  alternate  pairs,  camptodrome ;  they  diverge  from 
the  midrib  at  angles  of  about  46  degrees  and  curve  regularly  upward 
subparallel  with  the  lower  lateral  margins.  The  character  of  the 
matrix  has  obliterated  the  areolation. 

The  present  material  is  clearly  to  be  affiliated  with  the  leaflets  of 
the  existing  Oynmocladua  dioictis  Koch,  the  Kentucky  Coffee  tree, 
differing  from  the  latter  principally  in  the  slightly  smaller  size  of 
the  fossil  leaflets.  Gyrrmocladus  has  but  two  existing  species,  the 
one  just  mentioned  and  a  second  in  southern  China.  This  distribu- 
tion in  itself  and  from  the  analogy  furnished  by  other  genera  such  as 
Magnolia^  Liriodendrany  Saaaafras^  and  Liqmdcafnhar^  likewise  found 
in  eastern  North  America  and  eastern  Asia,  and  with  more  or  less 
of  their  geological  history  known,  is  conclusive  evidence  that  Oynrno- 
cladua  had  a  Tertiary  history  during  which  it  occupied  intervening 
areas.  However,  with  the  exception  of  the  species  just  described  and 
some  rather  doubtful  European  records  ^  no  fossil  remains  have  thus 
far  been  discovered. 

Oyrwnocladfus  dioiaus  (G.  canadenaia  Lamarck),  the  existing 
American  species,  is  a  member  of  the  mixed  deciduous  forests  of 
southeastern  North  America,  ranging  from  central  New  York  and 
western  Pennsylvania  and  Maryland  through  southern  Ontario  and 
southern  Michigan  to  the  valley  of  the  Minnesota  Eiver  and  to  the 
bottoms  of  the  larger  rivers  in  eastern  Nebraska,  eastern  Kansas, 
and  eastern  Oklahoma.  It  is  distinctly  an  alluvial  species  through* 
out  its  range  and  while  plant  geographers  record  it  and  other  species 
of  like  habitat  as  invaders  into  the  prairie  region  from  the  east  it 
is  certain  that  they  or  their  immediate  ancestors  had  a  much  more 
extensive  range  in  the  late  Tertiary  in  what  is  now  the  prairie 
country. 

Holotype.-^9it.  No.  85285.  U.S.N3f. 

1  Heer,  O.,  Fl.  Tert.  Helv.,  vol.  8,  1859,  p.  103,  pi.  134,  figs.  9-12.     Squlnabol,  S.,  La 
Flore  de  Novale,  1901,  p.  71,  pi.  4,  fig.  15. 
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Order  SAPINDALES. 

Family  SAPINDACEAE. 
6^118  SAPINDUS  LiBnaeiis. 

8APINU8  OKLAHOIIENSIB.  Mir  ipmIm. 

Plate  95,  figures  1.  2. 

Leaflets  inequilateral,  relatively  large,  sessile  or  subsessile,  ovate- 
lanceolate  and  more  or  less  falcate  in  outline.  Apex  and  base  about 
equally  acuminate  but  the  former  more  extended  and  the  greatest 
width  of  the  leaflets  below  the  middle.  Margins  entire.  Substance 
of  the  leaflets  of  medium  consistency  but  hardly  deserving  the  tram 
subcoriaceous.  Length  9.5  cm.  to  18  cm.  Maximum  width  2.5  cm. 
to  3  cm.  Midrib  stout,  fairly  prominent,  curved.  Secondaries  nu- 
merous, thin  but  prominent  where  the  preservation  is  good;  tfaej 
diverge  from  the  midrib  at  angles  around  50  degrees  at  regular 
intervals  of  from  8  mm.  to  5  mm.,  are  indifferently  opposite  to  alter- 
nate, rather  straight  and  subparallel  in  their  courses  and  campto- 
drome.  The  tertiary  areolation,  which  was  well  marked  in  life  and 
rather  fine  consisted  of  transversely  or  obliquely  elongated  poly- 
gonal meshes,  and  is  shown  in  occasional  patches  on  the  specimens 
but  is  generally  entirely  obliterated  by  the  character  of  the  matrix. 

This  species  next  to  Platarms  aoeraides  is  the  most  common  form 
in  the  collection  and  indicates  a  vigorous  and  fairly  large-sized 
tree.  There  are  a  number  of  described  fossil  species  that  approach 
it  very  closely.  Thus  Sapindus  lancifoUus  Lesquereux^  a  common 
Florissant  form,  while  prevailingly  smaller,  occasionally  approaches 
it  in  size,  as  for  example  in  figure  9  cited.  The  base  is,  however, 
more  obtuse  and  the  secondaries  are  somewhat  lees  ascending. 
Sapindus  affinis  Newberry '  which  is  a  very  common  Eocene  species, 
has  been  identified  by  Knowlton  *  from  the  l^ocene  of  Yellowstone 
Park.  The  latter  specimens  are  very  similar  to  the  Oklahcnna 
species  differing  merely  in  their  less  extended  form  and  fewer  second- 
aries. The  widespread  European  Sapindus  falcifoUus  AL  Braun^ 
is  also  very  similar  but  generally  smaller  and  relatively  narrower, 
and  the  middle  Miocene  Sapindus  densif alius  Heer'  of  Europe  is 
also  very  similar. 

The  geological  record  of  Sapindus  is  a  full  one,  many  species  hav- 
ing been  described  from  the  Upper  Cretaceous  onward.    The  genus 

^  Lesqaerenx,  L.,  Cret.  and  Tert.  Flora,  1888,  p.  182,  pL  82,  figs.  8-6 ;  pi.  87,  fig.  0. 

•-Newberry,  J.  S.,  U.  S.  Oeol  Survey  Hon.,  toI.  85,  1898,  p.  116,  pL  80,  flg.  1 ;  pL  40, 
fig.  2. 

'Knowlton,  F.  H.,  Idem,  yoL  82,  1890,  p.  786,  pl.  102,  figs.  1-^. 

«  Heer,  O.,  Fl.  Tert  Hely.,  yoL  8, 1869,  p.  61,  pL  119 ;  pl.  120,  figs.  2-8 ;  pL  121,  figs.  1, 2. 
flgB.  1,  2. 

*Heer,  O.,  Idem,  p.  62,  pl.  120,  fig.  1. 
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is  particularly  prominent  in  the  Miocene,  no  less  than  30  species  of 
this  age  having  been  described  from  Europe,  Asia,  and  North 
America.  The  genus  is  present  in  the  Miocene  of  the  United  States 
in  Oregon,  Colorado,  and  the  Yellowstone  Park.  The  existing  species 
number  about  two  score  and  are  widely  distributed  throughout  the 
tropics  of  both  hemispheres  and  are  especially  abundant  in  the 
Asiatic  region.  Several  extend  long  distances  into  the  North  Tem- 
perate Zone.  Three  of  these  are  found  in  the  United  States — ^two 
in  Florida  and  Sapindtis  drmwmondi  Hooker  and  Amott  as  a  con- 
siderable tree  in  moist  clayey  and  dry  calcareous  soils  ranges  from 
western  Louisiana  to  southern  Kansas  and  through  Texas  to  the 
mountain  valleys  of  southern  Arizona  and  northern  Mexico.  It 
occurs  in  the  Wichita  Mountains  of  Oklahoma,  but  I  do  not  know 
of  its  presence  in  Beaver  County,  although  it  may  occur  there. 
Cotypes.'-Cht.  Nos  35286,  35287,  U.S.N.M. 

Order  RHAMNALES. 

Family  RHAMNACEAE. 
Genoa  RHAMNUS  Linnaeiui. 

BHAlfNUS  LESQUEBEUXI.  new  ipMlafl. 

Plate  85,  fig.  4. 

Rhamnus  notatu8  Lbsquebeuz,  Gret.  and  Tert  Flora,  p.  189,  pi.  38,  fig.  15^ 
1883  (not  Saporta,  1867). 

Leaves  relatively  small  and  very  short  petioled,  ovate  in  general 
outline,  inclined  to  be  slightly  inequilateral.  Apex  short  and  obtusely 
pointed,  as  is  also  the  base.  Margins  entire.  Texture  sub-coriaceous. 
Length  about  3.5  cm.  Maximum  width,  midway  between  the  apex 
and  the  base,  2.1  cm.  to  2.2  cm.  Midrib  stout,  curved  in  the  material 
seen,  prominent  on  the  lower  surface  of  the  leaf.  Secondaries  six  to 
eight  opposite  to  alternate,  mediumly  stout  and  prominent  pairs. 
They  diverge  from  the  midrib  at  angles  of  over  45  degrees,  are  sub- 
parallel  with  the  lower  lateral  margins  and  with  one  another,  and  are 
camptodrome  in  the  maginal  region.  The  areolation  is  not  visible 
in  the  Oklahoma  specimens.  Lesquereux  says  of  the  Florissant  mate- 
rial, "nervilles  oblique,  transversely  reticulate." 

This  species  was  provisionally  identified  by  Lesquereux  with  a 
form  described  by  Saporta*  from  the  Miocene  of  southeastern 
France.  The  latter  is  obviously  different,  being  smaller,  more  cori- 
aceous, subdentate  apicad,  and  with  fewer  secondaries.  It  is,-  how- 
ever, similar  in  appearance,  and  the  two  are  possibly  closely  related. 
The  material  from  Oklahoma  appears  certainly  identical  with  that 

*  Baporta,  Q.  de,  Btndet,  yol.  8,  1867,  p.  108,  pi.  11,  flg.  6. 
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from  Florissant.  It  may  also  be  compared  with  various  identifica- 
tions of  Khcmwms  rossmassteri  Unger,  as,  for  example,  the  leaves 
figured  by  Heer^  from  the  Miocene  of  Switzerland.  The  latter 
species  is  rather  common  in  Europe  from  the  Aquitanian  to  ihe 
Pliocene  and  shows  considerable  variation.  It  is,  in  general,  a  some- 
what larger  form  than  the  present  species. 

Rharrmua  is  a  rather  common  element  in  Miocene  floras  both  in 
this  country  and  abroad.  Its  known  history  extends  from  the 
Upper  Cretaceous  to  the  present,  and  it  is  especially  abundant  in 
the  early  Tertiary  of  the  western  United  States.  The  existing  species 
number  about  three  score  shrubs  and  small  trees  widely  distributed 
in  all  temperate  and  many  tropical  parts  of  the  world  except  Aus- 
tralia and  the  Pacific  islands.  There  are  eight  species  and  three 
varieties  in  the  existing  flora  of  the  United  States  of  which  the 
eastern  Rhaimvus  carolimana  Walter,  a  stream  bank  and  bottom- 
land species,  extends  westward  to  eastern  Nebraska,  Kansas,  Okla- 
homa, and  Texas.  I  do  not  know  of  its  occurrence  in  the  "pan- 
handle "  region,  however. 

The  himiid  demanding  mesophytic  species  of  the  Cretaceous  and 
Eocene  appear  to  have  given  rise  to  two  physiologically  divergent 
lines— one  dwellers  in  bottoms,  along  streams  and  as  undershrubs 
in  forests — ^the  other  becoming  inured  to  scanty  water  conditions, 
bright  sunlight,  high  evaporation,  etc.,  and  giving  rise  to  the  chapar- 
ral and  montane  species  of  the  Rocky  Mountains  and  Pacific  coast 
region. 

Lesquereux's  material  of  RJummua  leaqaereuod  from  Florissant  is 
said  to  be  in  the  collections  of  Princeton  University.  The  Okla- 
homa material  is  in  the  United  States  National  Museimi. 

Holotype.—Ciit.  No.  35288,  U.S.N.M. 

Order  EBENALES. 

Family  SAPOTACEAE. 
Genus  BUMBLIA  Swarts. 

DUMBUA  OKLAHOMENSIS.  new  tpedM. 

Plate  94,  fig.  1. 

Leaves  oblong-obovate  in  outline,  with  a  rounded  tip  and  a  nar- 
rowly cuneate  base.  Length  about  5  cm.  Maximum  width,  at  or 
slightly  above  the  middle,  1.75  cm.  Margins  entire.  Texture  sub- 
coriaceous.  Extreme  base  and  petiole  missing  in  the  present  mate- 
rial. Midrib  very  stout  and  prominent,  s(Hnewhat  curved  proximad. 
Secondaries  extremely  thin,  numerous,  subparallel;  they  diverge 

^Hmt,  O.,  FL  Tert  Helv.,  toI.  8,  1859.  pL  124,  figs.  18-20. 

Digitized  by  VjOOQ  IC 


HO.  2256.  F088IL  PLANTS  FROM  OKLAHOMA— BERRY.  635 

from  the  midrib  at  rather  regular  intervals  of  about  3  mm.  at  angles 
of  about  45°,  and  are  camptodrome.    Areolation  not  made  out. 

These  leaves,  in  both  form  and  venation,  are  allied  to  numerous 
fossil  and  living  species  of  Bumelia^  of  which  many  have  been 
described.  In  the  existing  flora  about  a  score  of  species  are  known — • 
all  American,  and  distributed  from  the  southern  United  States 
through  the  West  Indies  and  Central  America  to  Brazil.  The  fossil 
species  are  known  from  the  Upper  Cretaceous  onward,  and  the  genus 
is  represented  in  the  Miocene  of  Europe  by  seven  or  eight  different 
forms.    It  occurs  also  in  the  Florissant  lake  bed. 

The  present  fossil  species  is  very  similar  to  various  existing  sub- 
tropical forms,  as  for  example  Bumelia  angustifolia  Nuttall  and 
Bumelia  tenax  Willdenow.  It  is  also  very  much  like  the  leaves  of 
the  existing  Bumelia  lanuginosa  Persoon  which  ranges  from  Georgia 
and  Florida  to  Illinois,  Missouri,  Arkansas,  and  Texas,  and  reaches 
its  optimum  development  in  the  bottom  lands  of  eastern  Texas. 

Holotype.—CBX.  No.  35289,  U.S.N.M. 

Family  EBENACEAE. 
Genus  DIOSPTROS  Liimaeus. 

DIOSPYROS  BRACHTSEPALA  Al.  Bnim. 

Plate  95,  fig.  3. 

Diospyros   l^rachyaepala  Al.   Bbaun,   Die  Tert.   Fl.   v.   Oenlngen,   Neues 

Jahrb.,  1845,  p.  170.— Hkeb,  Fl.  Tert.  Helv.,  vol.  3,  1859,  p.  11,  pi.  102, 

figs.  1-4.— Lesqtjereux,  Tert.  Fl.,  1878,  p.  232,  pi.  40,  figs.  7-10,  pi. 

'  63,  fig.  6 ;  Cret.  and  Tert.  Fl.,  1883,  p.  174,  pi.  34,  figs.  1,  2.— Knowl- 

TON,  Proc.  V.  S.  Nat  Mus.,  vol.  51,  1916,  p.  285. 

Diospyros  princetonia  Cockebell,  Amer.  Mus.  Nat.  Hist.  Bull.,  vol.  24, 
1908,  p.  105,  pi.  10.  fig.  36. 

This  polymorphous  species  has  been  recorded  from  a  very  large 
number  of  localities  and  horizons.  The  type  material  came  from 
both  the  earliest  and  the  latest  Miocene  of  Switzerland,  but  subse- 
quently this  species  has  been  identified  from  all  stages  of  the  Ter- 
tiary of  Europe.  In  America  it  has  been  recorded  from  beds  of 
the  late  Upper  Cretaceous  and  at  different  Teritary  horizons.  It 
seems  incredible  that  all  of  these  records  should  represent  a  single 
species  and  probably  several  are  included,  but  their  segregation  on 
other  than  stratigraphic  grounds  is  impossible  at  the  present  time. 
This  being  true  I  can  not  do  otherwise  than  to  refer  the  Oklahoma 
material  to  this  species  since  it  appears  to  be  identical  with  that 
from  Florissant,  Colorado,  so  determined  by  Lesquereux  and  Knowl- 
ton.  At  the  same  time  it  should  be  kept  in  mind  that  many  of  the 
identifications  of  Diospyros  brachysepala^  of  which  an  extended 
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bibliography  was  published  by  me  in  1916/  can  not  be  accepted  with- 
out reservation. 

Practically  all  of  the  fossil  species  of  Diospyros  and  most  of  the 
numerous  existing  species  belong  in  mesophytic  environment&  Thus 
our  American  Diospyroa  vtrgifUana  Linnaeus  is  a  member  of  the  d^ 
ciduous  forest  association  of  the  southeastern  United  States,  extend- 
ing westward  a  short  distance  into  the  prairie  States  along  the  bot- 
toms of  the  principal  streams.  Some  modem  species,  as  for  example 
DiospyroB  temana  Scheele  of  Texas  and  Mexico,  are  found  under 
more  arid  conditions,  but  like  certain  existing  species  of  RhammMS^ 
they  are  believed  to  indicate  relatively  modem  specialisation  of 
habitat  in  a  direction  away  from  the  normal  habitat  of  the  two 
genera. 

Plesiotype.—C9Lt.  No.  85290,  U.S.N.M. 

EXPLANATION  OF  PLATES. 
Pi:ats94. 

Fio.  1.  BumeUa  oJdahomenHs,  new  species. 
2.  Oytnnooladu*  oasei,  new  species, 
a  Platanu9  aceroidei  Qoeppert 

FiQS.  1,2.  SapinuM  oJUahomenHB,  new  species. 
8.  Dio$pyro8  traohyiepala  AL  Braon. 

4.  Rhamnus  lesquereuxi,  new  species. 

5.  Platanus  weroida  Goeppert 

*■  Berry,  B.  W.,  U.  8.  GeoL  Sarrey  Prof.  Paper  91,  1916,  p.  838. 


Digitized  by 


Google 


U.  8.  NATIONAL  MUSEUM 


PROCEEDINGS.  VOL.  54    PL.  94 


Fossil  Tertiary  Plants  from  Oklahoma 
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A  NEW  GENUS  AND  SPECIES  OF  MULTIBEACHIATE 
OPHIUKAN  OF  THE  FAMILY  GOEGONOCEPHALIDAE 
FKOM  THE  CARIBBEAN  SEA. 


By  Austin  H.  Clabk, 

Assistant  Curator,  Division  of  Marine  Invertebrates,  United  States  National 

Museum, 


While  in  certain  localities  in  the  north  Atlantic  and  Arctic  Oceans 
and  over  considerable  areas  in  the  north  Pacific  basket-fish  are  abun- 
dant and  easily  collected,  they  are  as  a  rule  but  rarely  found  in 
other  portions  of  the  world,  though  they  exist  everywhere.  In  the 
tropics  especially  their  habit  of  clinging  most  tenaciously  to  strongly 
rooted  gorgonians  renders  their  capture  either  by  the  dredge  or  by 
the  fisherman's  hook  quite  a  matter  of  accident. 

For  this  reason  the  numerous  species  have  been,  and  still  are,  very 
poorly  represented  in  even  the  largest  museums  of  the  world.  The 
inevitable  result  of  this  has  beeu  to  discourage  intensive  work  upon 
the  group,  and  until  the  last  ten  years  our  knowledge  of  the  inter- 
relationships of  the  various  forms  has  remained  where  it  was  left  by 
Lyman,  most  naturalists  contenting  themselves  with  assigning  the 
species  to  one  or  other  of  the  two  genera  Astrophyton  and  Oorgojio- 
cephdlus^  which  in  reality  are  synonymous  terms. 

But  recently  the  group  has  been  thoroughly  and  most  carefully 
revised  by  Professor  Doderlein,  and  the  species  distributed  among  no 
less  than  fourteen  genera,  AstHndia^  Astroboa^  AstrochdLcis^  Astro- 
cladua^  Astrocorvus^  Astrocychis^  Astrodactylas^  Astrodendrum^ 
AstrogordiuSj  Astrophytum^  Astrorhaphia^  AstrospartuSj  Conocladus^ 
and  Gorganocephalua^  by  which  their  interrelationships  have  finally 
been  made  more  intelligible. 

The  remarkable  type  herein  described  belongs  to  a  peculiar  group, 
including  Astrodactylus  from  the  East  Indies  and  Astrogordius  and 
Astrocychia  from  the  Caribbean  Sea,  which  is  characterized  by  the 
presence  of  a  madreporic  plate  in  each  interradius.  In  the  develop- 
ment of  the  tentacle  papillae  it  is  intermediate  between  the  first  and 
the  two  last,  but  in  the  developn^ent  of  articulated  spinelets  or  teeth 
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on  the  dorsal  side  of  the  disk  and  to  the  exclusion  of  the  character- 
istic hooks  on  the  dorsal  side  of  the  arms  as  far  as  the  seventh 
branching  it  is  absolutely  unique. 

ASTROCYNODUS,  new  genus. 

Genotype — Aatrocynodus  herrerai^  new  species. 

Diagnosis. — ^Five  madreporic  plates,  one  in  the  innermost  comer 
of  each  interradius;  tentacle  papillae  present  from  the  second  arm 
branch  onward;  eight  or  nine  arm  divisions;  each  arm  segment  as 
far  as  the  seventh  fork  bears  a  conspicuous  transverse  band  of  closely 
appressed  tubercles,  each  carrying  an  articulated  conical  tooth;  the 
ribs  of  the  disk  bear  numerous  similar  transverse  bands;  from  the 
seventh  fork  onward  each  arm  segment  bears  a  double  transverse 
row  of  closely  appressed  tubercles,  each  carrying  a  slender  very 
strongly  recurved  glassy  hook  without  accessory  prongs;  teeth,  tooth 
papillae  and  mouth  papillae  very  long,  subequal. 

Distribution. — Only  known  from  the  Caribbean  Sea. 

Depth. — Shallow  water. 

Included  species. — Astrocynodus  herrerai. 

For  the  privilege  of  making  known  to  science  the  following  re- 
markable new  species  the  museum  is  indebted  to  the  kindness  and 
generosity  of  iProf.  A.  L.  Herrera,  the  director  of  the  National 
Museum  of  Mexico: 

ASTBOCTNODUS  HERRERAI.  new  spcdM. 

Plate  96. 

Description. — ^The  disk,  52  mm.  in  diameter,  is  rather  deeply  in- 
cised interradially.  There  is  no  peripheral  girdle  of  plates.  The 
ten  radial  ribs  stand  out  prominently. 

Aborally  the  disk  is  entirely  covered  with  extremely  small  grains, 
very  closely  crowded,  which  become  larger  toward  the  periphery  and 
are  largest  on  the  outer  half  of  the  ribs.  In  their  inner  halves  the 
ribs  bear  about  10  more  or  less  regular  cross  bands,  each  consisting 
of  a  single  row  of  closely  crowded  and  regular  tubercles,  considerably 
larger  than  the  adjacent  grains,  each  of  which  carries  a  short  stout 
blunt  conical  spinelet  or  tooth  attached  to  it  by  a  movable  articula- 
tion. On  the  outer  half  of  the  ribs  these  cross  bands  become  some- 
what more  separated  and  irregular,  breaking  up  into  sections  or 
running  diagonally  across  the  rib,  and  the  conical  articulated  teeth 
which  they  bear  become  longer  and  more  sharply  pointed,  though 
never  exceeding  half  a  millimeter  in  length.  The  ends  of  the  ribs  are 
occupied  by  an  oval  shield  about  twice  as  broad  as  long,  covered  with 
^  grains  than  those  on  the  adjoining  body  surface.  Between  the 
lere  are  a  few  irregular  patches  of  enlarged  grains,  and  in  the 
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outer  half  of  the  disk  scattering  straight  lines,  running  parallel  to 
the  periphery,  of  from  3  to  12  (usually  from  6  to  12)  closely  ap- 
pressed  tubercles,  some  of  which  usually  carry  conical  teeth  similar 
to  those  borne  by  the  transverse  lines  on  the  ribs.  These  lines  become 
increasingly  common  outwardly. 

Orally  the  interradial  portions  of  the  body  are  covered  with  very 
fine  grains,  among  which  are  numerous  larger  and  lighter-colored 
grains  grouped  in  such  a  way  as  to  form  a  close-meshed  marbling  or 
reticulation. 

The  entire  under  surface  of  the  arms  is  covered  with  a  uniform 
investment  of  fine  grains,  which  become  coarser  proximally  and 
largest  beneath  the  disk,  where,  on  account  of  their  increased  con-* 
vexity,  they  are  especially  prominent  in  the  interradial  angles. 

The  five  madreporic  plates,  which  are  short  and  broad  and  more 
or  less  reniform  or  crescentic,  lie  in  the  adoral  angles  of  the  inter- 
radial areas. 

The  teeth,  tooth  papillae,  and  mouth  papillae  are  all  very  long,  and 
do  not  differ  greatly  in  length.  The  teeth  distally  become  broadened 
and  flattened,  with  chisel-like  ends. 

The  genital  slits  are  short,  3  mm.  to  5  nmi.  in  length,  not  more 
than  one-fourth  of  the  distance  from  the  arm  base  to  the  adoral 
interradial  angles  in  length. 

The  arms  divide  eight  or  nine  times,  the  first  fork  being  beneath 
the  disk,  and  the  second  on  its  border.  In  the  second  division  the 
otiter  branch  is  shorter,  but  stouter,  than  the  inner;  it  consists  of  6  or 
7  segments,  while  the  inner  consists  of  about  10.  In  the  third  division 
the  inner  branches  are  longer  and  somewhat  stouter  than  the  outer, 
though  both  consist  of  8,  more  rarely  of  9,  segments.  The  following 
divisions  to  the  arm  tips  all  consist  of  8  or  9,  more  rardy  of  10,  11, 
or  12,  segments,  and  in  each  case  the  inner  branch  (in  reference  to 
the  preceding  division)  is  slightly  stouter  than  the  other. 

The  tentacle  papillae  appear  immediately,  or  very  shortly,  after  the 
second  forking.  At  first  they  are  one,  or  (usually)  two,  in  number, 
and  small  and  inconspicuous,  but  after  the  third  fork  they  become 
longer  and  more  prominent  and  the  number  increases  to  three,  which 
seems  to  be  the  ultimate  number.  These  tentacle  papillae  are  almost 
identical  in  size  and  in  appearance  with  the  jointed  conical  teeth 
which  extend  in  transverse  bands  across  each  arm  segment,  and 
merely  form  the  ventral  terminal  portions  of  these  bands.  On  a 
superficial  examination  it  is  impossible  to  differentiate  them. 

The  dorsal  and  lateral  surface  of  the  arms  is  covered  with  a  pave- 
ment of  thickly  set  granules,  which  pass  over  uninterruptedly  into 
the  similar  granules  of  the  ventral  surface. 
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Up  to  the  seventh  fork  each  brachial  segment  carries  a  very  con- 
spicuous transverse  band,  consisting  of  a  single  regular  line  of  usually 
about  25  low  closely  appressed  tubercles,  each  one  of  which  bears  a 
conical  articulated  tooth  similar  to  those  on  the  cross  bands  of  the 
ribs,  which  may  be  slightly  compressed  in  its  outer  portion,  with  a 
chisel-shaped  tip. 

Beyond  the  seventh  fork,  instead  of  these  transverse  bands  of  artdca- 
lated  teeth,  the  segments  each  bear  a  prominent  and  regular  double 
row  of  tubercles  carrying  rather  slender  strongly  curved  hooks  with- 
out supplementary  prongs,  resembling  those  of  Astrocj/clus  caedUa. 

Color  (dry)  yellowish  brown,  ventrally  lighter  and  more  grayish, 
the  transverse  bands  of  tubercles  on  the  arms  and  disk,  the  groups  of 
enlarged  granules  on  the  latter,  and  the  terminal  shields  of  the  radial 
ribs,  yellowish  white. 

Locality. — Yucatan. 

EXPLANATION  OP  PLATE  96. 
Abactinal  (dorsal)  view  of  Aatrocynodus  hsrrerai,  X  2. 
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